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I.  Defcription  of  the  Volcano  m  the  Ijland  of  St,  Lucia.  By 
M.  Cassax.  FromNew  TranfaClions  of  the  Swedifli 
Academy  of  Sciences^  Pol.  XI, 

IVlORE  volcanoes  are  to  be  found  in  the  Weft  India 
jllands  than  in  any  other  part  of  the  globe;  and  from  the 
frequency  of  earthquakes^  the  abundance  of  hot  fprings,  &c. 
in  thefe  iflands^  there  is  reafon  to  conclude  that  thofe  fub- 
ftances  which  are  the  caufe  of  them  ftill  exift.  On  account 
of  the  great  quantity  of  fulphur  produced  by  the  mountain 
Avhere  this  crater  is  fituated,  the  name  of  la  Souffriere  has 
been  given  to  it  and  to  the  whole  adjacent  diftrict.  The 
mountairi  itfelf  forms  a  part  of  a  high  ridge,  which  runs 
acrofs  the  whole  iiland  from  north-eaft  to  fouth-weft,  and 
enclofes  the  crater  like  a  bafon,  which  can  be  reached  with- 
out great  difficulty.  Thofe  who  vifit  it  muft  put  on  thick- 
foaled  boots,  as  the  earth,  before  they  have  got  to  the  diftance 
of  two  miles  from  the  town,  becomes  exceedingly  hot ;  and 
they  muft  carry  nothing  of  metal  with  them,  and  particu- 
larly filver,  becaufe  their  fplendor  is  deftroyed  by  the  vapour. 
The  fulphurifed  hydrogenous  fmell,  which  ftill  increafes. 
Vol.  IIL  B  begins 
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beoins  at  the  dirtance  of  little  more  than  half  a  mile  from 
the  town.     But  however  ftrong  this  fmell  may  be,  it  feems 
not  to  be  prejudicial,  for  the  inhabitants  in  the  neighbour- 
hood enjoy  the  beft  health  and  attain  to  a  confiderable  age. 
Though  this  diilricl  is  mountainous  and  expofed  to  inunda- 
tions, it  is  very  fruitfLil  :    its  fugar  canes  produce  the  richcft 
fuo-ar,  as  the  diftrifts  around  Etna  and  Vefuvius  produce  the 
moft  celebrated  wine.     The  nearer  you  approach  the  crater, 
the  more  numerous  you  find  the  volcanic  productions.  You 
pafs  over  various  rivulets,  the  water  of  which  has  a  fulphu- 
reous  fmell,  and  the  fcum  feems  to  contain  faline  and  ochery 
matter.     You  foon  after  arrive  at  the  fide  of  the  mountain 
which  rifes  over  the  volcano  towards  the  fouth-wcft.     The 
road  lies  acrofs  the  declivity  of  the  mountain,  which  is  ex- 
ceedingly fteep  5  fo  that  the  traveller  on  one  fide  fees  a  ter- 
rible, almoft  perpendicular,   abyfs  filled  with   abundance  of 
vapour  from  boiling  w^ater  by  which  he  is  furroundcd,  and 
as  it  were  enveloped  :    on  the  other  fide  he- is  enclofed  by  a 
hijrh  fteep  rock,  yet  one  can  ride  without  danger  to  that  part 
of  the  mountain  which  enclofes  the  volcano  on  the  eaft  fide  ; 
but  when  you  arrive  there,  you  mufl  procure  a  guide,  and 
dcfcend   the  mountain,  by  a  ver^^  fleep  path,  between  low 
thick  brufli-wood.     Throughout  the  whole  way  you  mufl 
beat  on  both  fides  with  a  flick,  in  order  to  guard  againfl 
being  bit  by  fnakes.     Scarcely  have  you  reached  the  bottom 
of  the  mountain  vv  hen  you  find  the  heat  of  the  atmofphere 
confiderably  incrcafed,  and  the  earth  hot  under  the  feet.  The 
fulphureous  vapours  which  here  furround  the  body  foon  oc- 
cafion  an  abundant  perfpiration,  and  the  fulphurifed  hydro- 
genous fmell  is  fo  pov/crful  as  to  oblige  many  perfons  to  re- 
turn.    The  valley  w-hich  enclofes  the  volcano  is  about  fixty 
fathoms  long,  fifty  broad,  and  lies  fixty  fathoms  higher  than 
the  level  of  the  fca.     It  appears  as  if  the  volcano  had  long 
ago  formed  the  hollovv,   in  which  it  i's  fituated,  by  fplitting 
the  mountain  that  furrounds  the  cavity,  and  by  its  eruption 
calling  to  a  4il^iii^ce  on  one  fide  thofe  parts  which  covered 
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the  centre  or  focus.     In  looking  down  into  the  crater  great 
care  muft  be  taken  that  the  ground,  which  rings  below  the 
feet,  does  not  link,  which  would  expofe  the  legs  to  the  dan- 
ger of  being  burnt.     For  this  reafon  it  is  ufual  to  fend  a 
guide  before  to  point  out  the  places  that  are  fecure,  efpecially 
when  the  weather  is  changeable ;    for  people  may  then  be 
fpeedily  furrounded  by  vapours  that  almoft  obfcure  the  fun. 
It  has  alfo  been  remarked,  that  during  rain  the  vapours  are 
more  abundant  and  thicker  than  at  other  times.     It  is  diffi- 
cult to  fay  with  any  certainty  what  is  the  nature  of  the  foil 
to  be  paiTed  over  in  order   to  enter  the  crater  ;   but  it  feems 
to  confift  of  decompofed  remains,  or  the  fcoriae  of  different 
minerals,   and  particularly  of  pyrites,  which   however  have 
changed  their  nature.     As  you  advance  farther,  the  furface 
of  the  earth   appears  more  and   more  covered  with  fulphur, 
and  you  find  a  number  of  fmall  fpiracles,  from  which  arifes 
a  burning  vapour,  and  which  are  covered  on  the  lides  with 
fublimed  fulphur  that  has  a  very  beautiful  appearance.     All 
thefe  aperture^  may  be  confidered  as  lo  many  apparatufes 
for  diftillation,  which  nature  has  prepared,  in  order  to  purify 
the  fulphur.     If  you  ftrike  your  flick  againfl  the  ground  in 
this  fpot,  itoccafions  a  vent  of  that  kind,  through  which  the 
vapour  ilTues  with  a  ftrong  hifling  noife,  and  fo  hot  that  it 
raifes  the  thermometer  ten  degrees  above  the  boiling  point- 
From  thefe  apertures,  whether  the  work  of  nature  or  of  art, 
it  appears  that  the  whole  furrounding  diflri6t  below  the  fur- 
face  is  filled  with  boiling  water  ;    but   this  water  does  not 
proceed  from  rain  or  fi-om  fprings  in  the  crater,  but,  in  all 
probability,  from  the  mountain  which  rifes  above  the  vol- 
cano on  the  eaftern  fide.     This  is  the  more  credible,  as  the 
top  of  this  mountain  ends  in  a  kind  of  funnel,  which  is  of 
great  width,  and  confifts  of  very  marfliy  ground.     Several 
fmall  flreams  iflue  from  it  alfo  at  different  heights,  and, 
afier  traverfing  the  furface  of  the  crater,  purfue  their  way 
through  the  valley  and  difcharge  themfelves   into  the  fca. 
The  \\  ater  of  all  thefe  Itreams  is  exceedingly  warm,  and  is 
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covered  with  a  multitude  of  air  bubbles,  fo  that  it  fpar]?Ifc? 
like  champagne.     Thefe  bubbles  exhibit  all  the  phenomena 
of  oxvgen  gas,  which  probably  is  difengaged  from  oxydes  oi 
various  kinds  with  which  it  was   combined   in  the  earth. 
What  among  the  phenomena  of  the  crater  excites  moft  won- 
der are,  twenty-two  large  bafons,  full  of  boiling  water ;  fome 
of  which  are  twenty  feet  in  diameter,  and  which  may  be 
confidered  as  monftrous  cauldrons  placed  over  the  moft  vio- 
lent fire.     The  ebullition  is  fo  firong  that  water  bubbles  of 
four  or  five  feet  in  height  are  thrown  up,  which  raife  the 
thermometer  far  above  the  boiling  point ;  but  this  howevcF 
IS  the  cafe  only  in  thofe  where  the  water  is  from  one  to  two 
feet  in  depth,  though  the  depth  in  general  amounts  to  eight 
or  ten  feet.    You  may  walk  round  the  edge  of  them  without 
any  danger,  and  contemplate  atleifure  this  aftonifhing  quan- 
tity of  boiling  water.     It  is  of  a  black  colour,  oily,  covered 
with  fcum  at  the  edges,  and  diffufes  a  vapour  which  obfcurci?^ 
the  atmofphere.     From  this  ebullition  and  high  ftate  of  the 
thermometer,  we  might  be  induced  to  believe,  that  there  is 
a  great  quantity  of  heat  in  thefe  bafons ;   but  if  you  put 
your  hand  into  the  water,  you  find  the  heat  lefs  than  that  of 
boilino-  water.     The  ebullition  alfo  may  proceed  only  from 
the  vapours  which  rife  from  the  bottom  of  the  excavations 
with  fo  nuich  fi:rength  that  they  give  the  water  a  boiling 
movement ;  and,  in  the  like  manner,  the  rifing  of  the  ther- 
mometer ouoht  to  be  afcribed  to  thefe  vapours  alfo.    The  fur- 
face  of  the  ground  is  of  a  pale  yellow  colour,  and  befprinkled 
with  a  multitude  of  fmall  fliining  cryftals,  for  the  moft  part 
cryflals  of  fulphur.     The  upper  part  of  the  crater,  towards 
the  fouth-eaft,  rifes  exceedingly  fteep,  and  is  covered  with  a 
great  number  of  other  cryftals  lying  in  a  kind  of  earth,  which 
is  partly  calcareous,   and  partly  of  an  un(5luous  nature  like 
clay.     Among  thefe  cryftals  there  are  fome  (Iiaped  like  flat 
needles,  and  which  are  real  cryftals  of  fulphat  of  lime.  Others 
exhibit  all  the  properties  of  fulphat  of  alumine  ;  others  ap- 
pear like  fulphat  of  iron,  greatly  luperfaturated  with  the  acid ; 

and 
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and  others  like  ferruginous  pyrites  covered  with  an  efflorcf" 
cence  by  the  a6lion  of  the  atmofphere  and  water.  The 
above-mentioned  fubftances  muft  be  confidered  as  the  prin- 
cipal caufes  of  the  violent  commotions  which  appear  in  this 
crater.  They  are  fupplied  from  a  large  ftratum  of  pyrites  ; 
and  from  the  violence  of  the  combullion^  we  mav  conje6lure 
that  it  muft  be  very  deep.  It  is  probable  alfo  that  this 
Itratum  is  of  confiderable  extent,  for  very  hot  fp rings  are 
found  at  th^  diftance  of  a  mile  both  to  the  north  and  fouth 
of  the  volcano.  Such  fubftances  accumulated  in  different 
parts  of  the  earth,  when  accidentally  combined  with  other 
fubftances,  fuch  as  air,  water,  and  inflammable  bodies,  pro- 
duce earthquakes  and  other  convulfions  of  nature.  Though 
the  internal  re-aclion  of  thefe  fubftances  on  one  another 
feems  to  threaten  danger,  it  however  occaftons  no  da- 
mage to  the  colonv,  becaufe  they  have  immediate  commu- 
nication with  the  atmofphere,  and  the  whole  foil  is  pene- 
trated bv  water  fo  that  it  cannot  take  fire  :  neither  are 
eoal,  bitumen,  or  fuch  inflammable  bodies  found  in  th^ 
neioihbourhood. 


IT.  Account  of  the  Method  of  Catching  Wild  Ulephants  at 
T'lpura^  in  the  Eajl Indies.  By  John  Corse,  Efq.  From 
The  Aliatic  Refearches. 


I 


N  the  month  of  November,  when  the  weather  has  be- 
come cool,  and  the  fvvamps  and  marfties^  formed  by  the 
rains  in  the  live  preceding  months,  are  leflTened,  and  fome  of 
them  dried  up,  a  number  of  people  are  employed  to  go  ia 
quell  of  elephants. 

At  this  feafon  the  males  come  fi'om  the  receftes  of  the 
foreft  into  the  borders  and  outikirts  thereof,  whence  they 

*  The  ancient  aame  of  the  province  was  Ti-Jfura,  or  ivilh  three  {owns, 
■'.vhich  has  been  con-upted  into  Tipra  or  Tipar:-i. 

B  3  make 
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make  nodumal  excurfions  into  the  plains  in  fearch  of  food> 
and  where  they  often  deftroy  the  labours  of  thef  hufband- 
man,  by  devouring    and  trampling  down  the  rice,    fugar 
canes,   Sec.  that  they  meet  with.     A  herd  or  drove  of  ele- 
phants, from  what  I  can  learn,  has  never  been  feen  to  leave 
the  woods  :    fome  of  the  largeft  males  often  ftray  to  a  confi- 
derable  diftance ;   but  the  young  ones  always  remain  in  the 
foreft  under  the  protection  of  the  Palmai,  or  leader  of  the  herd, 
and  of  the  larger  elephants.  The  Goondahs,  or  large  males, 
come  out  fingly,  or  in  fmall  parties,  fometimes  in  the  morn- 
ino',  but  commonly  in  the   evening ;   and  they  continue  to 
feed   all  night  upon   the  long  grafs,  that  grows  amidfl  the 
Iwamps   and  marfhes,   and  of  which  they   are  extremely 
fond.  As  often,  however,  as  they  have  an  opportunity,  they 
commit  depredations  on  the  rice  fields,  fugar  canes,  and 
plantain  trees  that  are  near,  which  oblige  the  farmers   to 
keep  regular  watch,  under  a  fmall  cover,  erefted  on  the  tops, 
of  a  few  long  bamboos,  about  14  feet  from  the  ground  \  and 
^his  precaution  is  neceffary  to  protect  them  from  the  tigers^ 
with  which  this  province  abounds.     From  this  lofty  ftation 
the  alarm  is  foon  communicated  from  one  watchman    to 
another,   and  to  the  neighbouring  villages,  by  means  of  a 
rattle  with  which  each  is  provided.     With  their  lliouts  and 
cries,  and  noife  of  the  rattles,  the  elephants  are  generally 
feared  and  retire.    It  fometimes,  however,  happens,  that  the 
males  advance  ev.en  to  the  villages,  overturn  the  houfes,  and 
kill  thofe  who  unfortunately  come  in  their  way,  unlefs  they 
have  had   time    to   light  a  number  of  fires:    this  element 
feems  to  be  the  moft  dreaded  by  wild  elephants,  and  a  few 
liahted  wifps  of  ftraw   or  dried    grafs  feldom  fail   to  ftop 
their  progrefs.     To  fecure  one  of  the  males,  a  very  different 
method  is  employed   from  that  which  is  taken  to  fecure  a 
herd  :  the  former  is  taken  by  Koomkees,   or  female  ele- 
phants trained  for  the  purpofe,  whereas  the  latter  is  driven 
li.to  a  ftrono;  enclofure  called  a  Keddah. 

As 
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Aa  the  hunters  know  the  places  where  the  elephants  come 
out  to  feed,  they  advance  towards  them  in  the  evening  with 
four  Koomkees,  which  is  the  number  of  which  each  hunt- 
ing party  conlifts  :  when  the  nights  are  dark,  and  thefe  are 
the  moll  favourable  for  their  purpofe,  the  male  elephants  are 
dlfcovered  by  the  noife  they  make  in  cleaning  their  food,  by 
whilking  and  ftriking  it  againit  their  forelegs,  and  by  moon-, 
light  they  can  fee  them  diftinclly  at  fome  diiiance. 

As  foon  as  they  have  determined  on  the  Goondah  they 
mean  to  fecure,  three  of  the  Koomkees  are  conducted  filently 
and  flowly  by  their  Mahotes  (drivers)  at  a  moderate  diftance 
from  each  other,  near  to  the  place  where  he  is  feeding ;  the 
Koomkees  advance  very  cautiouflv,  feeding  as  they  go  along, 
and  appear  like  wild  elephants,  that  have  ftraved  from  the 
jungle.  When  the  m.ale  perceives  them  approaching,  if  he 
takes  the  alarm  and  is  vicioufly  inclined,  he  beats  the  ground 
with  his  trunk  and  makes  a  noife,  fliowincr  evident  marks  of 
his  difpleafure,  and  that  he  vrill  not  allow  them  to  approach 
nearer;  and  if  they  perfift,  he  will  immediately  attack  and 
gore  them  with  his  tufks  ;  for  which  reafon  they  take  care 
to  retreat  in  good  time.  But  fliould  he  be  amoroufly  dif- 
pofed,  which  is  generally  the  cafe,  (as  thefe  males  are  fup- 
pofed  to  be  driven  from  the  herd  at  a  particular  period  by 
their  feniors,  to  prevent  their  having  connection  with  the 
females  of  that  herd,)  he  allows  the  females  to  approach,  and 
fometimes  even  advances  to  meet  them. 

When,  from  thefe  appearances,  the  Mahotesjudge  that  he 
will  become  their  prize,  they  conduct  two  of  the  females, 
one  on  each  lide  clofe  to  him,  and  make  them  advance  back- 
wards, and  prefs  gently  with  their  pofteriors  againft  his  neck 
and  flioulders  :  the  third  female  then  comes  up  and  places  her^ 
felf  direclly  acrofs  his  tail ;  in  this  lituation,  fo  far  from  fuf- 
peclinsf  any  defign  againft  his  liberty,  he  begins  to  toy  with 
the  females  and  carefs  them  with  hi^  trunk.  While  thus 
engaged,  the  fourth  female  is  brought  near,  with  ropes  and 
proper  alTutants,  who  immediately  get  under  the  belly  of  the 

:P  4  tlijid 
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third  female,  and  put  a  flight  cord  (theChilkah*)  round  his 
hind  legs :  fliould  he  move,  it  is  eafily  broken  3  in  which 
cafe,  if  he  takes  no  notice  of  this  flight  confinement,  nor  ap- 
pears fufpicious  of  what  was  going  forward,  the  hunters 
then  proceed  to  tie  his  legs  with  a  ftrong  cord  (called  Bun- 
dah  t),  which  is  pafled  alternately,  by  means  of  a  forked  Itick 
and  a  kind  of  hook,  from  one  lea;  to  the  other,  forming  the 
figure  of  8;  and  as  thefe  ropes  are  fhort,  for  the  convenience 
of  being  more  readilv  put  around  his  legs,  6  or  8  are  gene- 
rally employed,  and  they  are  made  faft  by  another  cord  (the 
Daugbearee  :|:),  which  is  pafled  a  few  turns  perpendicularly 
between  his  legs,  where  the  folds  of  the  Bundahs  interfecl 
each  other.  A  ftrong  cable  (the  Phand  §)  with  a  runnins 
noofe,  60  cubits  long,  is  next  put  round  each  hind  leg  imme- 
diately above  the  Bundahs,  and  again  above  them,  6  or  8 
additional  Bundahs,  according  to  the  fize  of  the  elephant, 
are  made  faft,  in  the  fame  manner  as  the  others  were  :  the 
putting  on  thefe  ropes  generally  takes  up  about  20  minutes, 
during  which  the  utmoft  filence  is  obferved,  and  the  Ma- 
hotes,  who  keep  flat  upon  the  necks  of  the  females,  are  co- 
vered with  dark  coloured  cloths,  which  ferve  to  keep  them 
warm,  and  at  the  fame  time  do  not  attract  the  notice  of  the 
elephant.     While  the  people  are  bufily  employed  in  tying. 

'"-"  Chilka — is  a  very  flight  foft  cord,  which  the  hunters  at  firft  put 
around  the  hind-legs  of  a  Goondah,  before  they  begin  to  tie  him  :  this  is 
not  uled  for  Keddah  elephants^ 

-f  Bundak  — a  middie-fued  cord,  fix  or  eight  cubits  long,  which  is  put 
round  ei^.er  the  hind  or  fore  legs  of  elephants,  in  order  to  fecure  them. 
From  ten  to  twenty  are  employed. 

+  Daugbearee — is  generally  a  continuation  of  every  fecond  Bundahthat 
is  put  on,  a  few  turns  of  which  are  pafTed  round,  where  the  folds  of  the 
Eundahs  interfedt  each  other,  in  order  to  fanen  and  kfeep  them  firm.. 
When  the  Bundah  is  not  long  enough,  another  cord  is  made  ufe  of. 

§  Phand— is  a  cable  nearlv  the  fame  fize  as  theDool,  ths.  noefe  of  which 
15  put  round  e^ch  leg  of  the  Gocndahs,  and  then  it  is  tisd  to  trees  or  (lakes. 
The  Phaads,  ufed  for  the  Keddah  elephants,  are  only  about  thirty  cubits 
long. 
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the  legs  of  the  Goondah^  he  carefles  fometimes  one,  and 
fometimes  another,  of  the  feducers  (Kootne),  examining 
their  beauties  and  toying  with  different  parts,  by  which  his 
defires  are  excited  and  his  attention  diverted  from  the  hunt- 
ers, and  in  thefe  amorous  dalUances  he  is  indulged  by  the 
females.  But  if  his  paflions  fhould  be  fo  roufed,  before  his 
legs  are  properly  fecured,  as  to  induce  him  to  attempt  leap- 
ing on  one  of  the  females,  the  Mahote,  to  infure  his  own 
fafety  and  prevent  him  gratifying  his  defires  any  further, 
2iiakes  the  female  run  away,  and  at  the  fame  time,  by  raifing 
his  voice  and  making  a  noife,  he  deters  the  Goondah  from 
purfuing :  this  however  happens  very  feldom,  for  he  is  fo 
fecured  by  the  preiTure  of  a  Koomkee  on  each  fide  and  one 
behind,  that  he  can  hardly  turn  himfelf,  or  fee  any  of  the 
people,  who  ahvays  keep  fnug  under  the  belly  of  the  third 
female,  that  ftands  acrofs  his  tail,  and  which  ferves  both  to 
keep  him  fleady  and  to  prevent  his  kicking  any  of  the  peo- 
ple who  are  employed  in  fecuring  him  ;  but  in  general  he 
is  fo  much  taken  up  with  his  decoyers,  as  to  attend  very  little 
to  any  thing  clfe.  In  cafe  of  accidents,  however,  fliouldthe 
Goondah  break  loofe,  the  people  upon  the  firft  alarm  can 
always  mount  on  the  backs  of  the  tame  elephants,  by  a  rope 
that  hangs  ready  for  the  purpofe,  and  thus  get  out  of  his 
reach.  When  his  hind  legs  are  properly  fecured,  they  leave 
him  to  himfelf,  and  retire  to  a  fmall  diftance  :  as  foon  as 
the  Koomkees  leave  him,  he  attempts  to  follow,  but  finding 
his  legs  tied,  he  is  roufed  to  a  proper  fenfe  of  his  fituation^ 
and  retreats  towards  the  jungle  ;  the  Mahotes  follow  at  a  mo- 
derate diHance  from  him,  on  the  tame  elephants,  accompa- 
nied  by  a  number  of  people  that  had  been  previoully  fent 
for,  and  who,  as  foon  as  the  Goondah  paffes  near  a  ftout 
tree,  make  a  few  turns  of  the  Phands,  or  long  cables  that 
are  trailing  behind  him,  around  its  trunk :  his  progrefs 
being  thus  llopt,  he  becomes  furious,  and  exerts  his  utmoft 
force  to  difengage  himfelf;  nor  will  he  then  allow  any  of  the 
JCoomkees  to  come  near  him^  but  is_  oiitrageous  for  fome 

time^ 
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time,  falling  down  and  goring  the  earth  with  his  tufks.     If 
by  thefe  exertions  the  Phands  are  once  broken,  which  fome- 
times  is  efFeaed,  and  he  efcapes  into  the  thick  jungle,  the 
Mahotcs  dare  not  advance  for  fear  of  the  other  wild  ele- 
phants, and  are  therefore  obliged  to  leave  him  to  his  fate; 
and  in  this  hampered  fituation,  it  is  faid,   he  is  even  unge- 
neroiilly  attacked   by  the  other  wdld  elephants.      As   the 
cables  are  very  ftrong  and  feldom  give  way,  when  he  has  ex- 
haufted  himfelf  by  his  exertions,  the   Koomkees  are  acrain 
brought  near  and  take  their  former  pofitions,  viz.  one  on 
€ach  fide  and  the  other  behind.     After  getting  him  nearer 
the  tree,  the  people  carry  the  ends  of  the  long  cables  around 
his  legs,  then  back  and  about  the  trunk  of  the  tree,  making, 
if  they  can,   two  or  three  turns,   fo  as  to  prevent  even  the 
poffibility  of  his  efcape.     It  would  be  almoft  impoffible  to 
fecure  an  elephant  in  any  other  manner,  as  he  would  tear 
tip  any  ftake  that  could   at  the    time    be  driven   into  the 
ground,  and  even  the  noife  of  doing  it  would  frighten  the 
elephant :  for  thefe  reafons,  as  far  as  I  can  learn,  nothing 
lefs  than  a  ftrong  tree  is  ever  trufted  to  by  the  hunters.    For 
ftill  farther  fecurity,  as  well  as  to  confine  him  from  moving 
to  either  fide,  his  fore-legs  are  tied  exaftly  in  the  fame  man- 
ner as  the  hind-legs  were,  and  the  Phands  are  made  faft,  one 
on  each  fide,  to  trees  or  ftakes  driven  deep  into  the  earth. 
During  the  procefs  of  tying  both  the  hind  and  fore-legs,  the 
fourth  Koomkee  gives  affiftance  where  neceffary,  and  the 
people  employed  cautiouily  avoid  going  within  reach  of  his 
trunk  ',   and  when  he  attempts  to  feize  them,  they  retreat  to 
the  oppofite  fide  of  the  Koomkees,  and  get  on  them,  if  ne> 
cefTary,  by  means  of  the  rope  above  mentioned,  which  hangs 
ready  for  them  to  lay  hold  of.     Although  by  thefe  mean* 
lie  is  perfeaiy  fecured  and  cannot  efcape,  yet  as  it  would  be 
both  unfafe  and  inconvenient  to  allow  him  to  remain  in  the 
verge  of  the  jungle,  a  number  of  additional  ropes  are  after- 
wards put  on,  as  {hall  be  mentioned,  for  the  purpofe  of  con- 
duding  him  to  a  proper  ftation,     When  tlie  Goondah  has 
4  become 
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become  more  fettled,  and  eat  a  little  food,  with  which  he  is 
fupplied,  as  foon  as  he  is  taken,  the  Koomkces  are  again 
brought  near,  and  a  flrong  rope  (Pharah  '*)  is  then  put 
twice  round  his  bodv,  clofe  to  his  fore-legs  like  a  girth,  and 
tied  behind  his  (lioulder;  then  the  long  end  is  carried  back 
clofe  to  his  rump  and  there  faftened,  after  a  couple  of  turns 
more  have  been  made  round  his  body.  Another  cord  is  next 
faftened  to  the  Pharah,  and  from  thence  carried  under  his' 
tail  like  a  crupper  (Dooblaji  f),  and  brought  forward  and  faf- 
tened by  a  turn  or  two,  to  each  of  the  Pharahs,  or  girths,  by 
which  the  whole  is  conne6led,  and  each  turn  of  thefe  cords 
ferves  to  keep  the  reft  in  their  places.  After  this  a  ftrong 
rope  (the  Tooman  %)  is  put  round  his  buttocks  and  madefaft 
on  each  fide  to  the  girth  and  crupper,  fo  as  to  confine  the 
motion  of  his  thighs  and  prevent  his  taking  a  full  ftep. 
Thefe  fmaller  ropes  being  properly  adjufted,  a  couple  of  large 
icables  (the  Dools  §)  with  running  noofes  are  put  around  his 
neck,  and  after  being  drawn  moderately  tight,  the  noofes  are 
fecured  from  running  clofer,  and  then  tied  to  the  ropes  on 
each  fide  fojining  the  girth  and  crupper  already  mentioned  ; 
and  thus  all  thefe  ropes  are  conne^ed  and  kept  in  their  pro- 

■''  Pharah — a  rope  that  is  put  round  the  body  of  an  elephant,  hke  a 
^rth,  and  to  which  theDooblah  and  Doo'.s  are  connefted. 

f  Dooblah — is  that  rope  which  is  made  faft  on  one  fide  to  the  aftermofi: 
Pharah,  then  carried  under  the  tail  and  faftened  to  both  the  Pharahs  on  the 
oppolite  fide,  fo  as  to  anfwer  the  purpofe  of  a  crupper,  and  to  keep  the 
Pharahs  in  their  places, 

*  Tooman — is  the  rope  that  is  pafled  round  the  buttocks  of  an  elephant, 
and  prevents  his  flapping  out  freely  :  it  is  faftened  to  the  girth  and  crup- 
per, that  it  may  not  flip  down. 

§  Dool — is  a  large  cable,  about  fixty  cubits  long,  with  a  running  noofc. 
Two  of  them  aie  put  round  the  neck  of  the  elephant,  and  faftened  to  the 
foremoft  Pharah  or  girth,  one  on  each  fide,  in  fuch  a  manner  as  to  pre- 
vent the  noofes  from  being  drawn  too  tight  or  coming  too  far  forward  : 
and  this  is  effeftuaily  done  by  the  Dooblah  j  for,  whenever  the  elephant 
draws  back,  the  Dools  pull  tlie  crupper  forwar:*,  which  muft  gall  him 
very  much,  and  prevent  him  fiom  ufmg  all  the  force  he  might  otherwife 
cxeri,  in  order  to  free  himfelf. 

per 
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per  places,  without  any  rifk  of  the  noofes  of  the  Dools  Be- 
coming tight,  io  as  to  endanger  the  life  of  the  elephant  in 
his  exertions  to  free  himfelf.     The  ends  of  thefe  cables  are 
made  fafl  to  two  Koomkees,  one  on  each  fide  of  the  Goon- 
dah,  by  a  couple  of  turns  round  the  belly,  clofe  to  thefhoul- 
der,  like  a  girth,  where  a  turn  is  made,  and  it  is  then  carried 
acrofs  the  cheft  and  faftened  to  the  girth  on  the  oppofite  fide. 
Every  thing  being  now  ready,  and  a  paiTage  cleared  from 
the  jungle,  all  the  ropes  are  taken  from  his  legs,  and  only  the 
Tooman  remains  round  his  buttocks  to  confine  the  motion  of 
his  hind  legs  :  the  Koomkees  pull  him  forward  by  the  Dools, 
and  the  people  from  behind  urge  him  on.     Inftead  of  ad- 
vancing in  the  direction  they  wifh,  he  attempts  to  retreat 
farther  into  the  jungle  ;  he  exerts  all  his  force,  falls  down  and 
tears  the  earth  with  his  tulks,  fcreaming  and  groanino^,  and 
by  his  violent  exertions  often  hurts  and  bruifes  himfelf  very 
much  ',  and  inftances  happen  of  their  furviving  thefe  violent 
exertions  only  a  few  hours,  or  at  m.oft  a  few  days.     In  ge- 
neral,  however,  they  foon  become  reconciled  to  their  fate^ 
will  eat  immediately  after  they  are  taken,  and,  if  necefifary, 
may  be  conduced  from  the  verge  of  the  jungle  as  foon  as  a 
paflage  is  cleared.     When  the  elephant  is  brought  to  hia 
proper  ftation  and  made  faft,  he  is  treated  with  a  mixture 
of  feverity  and  gentlenefs,   and  in  a  few  months  (if  docile) 
he  becomes  tractable,  and  appears  perfe6lly  reconciled  to  hi& 
fate.     It  appears  fomewhat  extraordinary,  that  thouo-h  the 
Goondah  ufes  his  utmoft  force  to  difengage  himfelf  when 
taken,  and  would  kill  any  perfon  coming  within  his  reach, 
yet  he  never  or  at  Icaft  feldom  attempts  to  hurt  the  females 
that  have  enfnared  him,  but  on  the  contrary  feems  pleafed 
(as  often  as  they  are  brought  near,   in  order  to  adjuft  his 
harnelTmg,  or  move  and  llacken  thofe  ropes  which  gall  him), 
toothed  and  comforted  by  them,  as  it  were,  for  the  lofs  o| 
his  liberty.     All  the  elephants,  foon  after  they  are  taken,  are 
led  out  occafionally  for  exercife   by  the  Koomkees,  whicli 
iitiend  for  that  purpofe, 

[To  be  C'Onduded  in  our  nexto 
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HI.  0«  ti>e  .Materials  ufed  for  ManufaSlur'wg  Cajt  IrojU 
Bp  Mr,  David  Mushet  of  the  Clyde  Iron  fVorks, 
Comniumcated  hy  the  Author, 

X  HE  operation  of  extra6llng  crude  or  caft  iron  from  the 
ores  is  one  of  the  leaft  compHcated  procefles  in  the  art  of 
fulion.  Simply  the  materials  are  thrown  into  the  furnace, 
Jlratum  fuper  Jlratum,  and  cmde-iron  is  the  refult.  Ex- 
perience no  doubt  at  firft  tutored  the  manufadlurer,  and 
taught  him  by  repeated  leffbns  the  juft  proportions  necef- 
i'ary  for  the  production  of  certain  qualities  of  iron. 

The  materials  ufed  for  the  manufli6lurino;  of  crude-iron 
in  this  if! and,  before  the  application  of  pit-coal,  prefent 
themfelvcs  in  the  following  order :  Charcoal  of  wood  of  dif- 
ferent kinds,  primarv'  ores  of  iron,  with  various  proportions 
of  argillaceous  or  calcareous  iron  ftones.  Since,  charcoal  or 
coaks  made  from  pit-coal,  argillaceous  ores  of  iron,  witli 
fmall  proportions  of  Lancafiure  and  Cumberland  ores. 
Calcareous  ftones  for  a  flux  or  folvent. 

In  fpeaking  of  fome  of  thefe  feparateh',  I  fliall  not  confine 
my  obfervations  to  their  application  to  ufe  in  the  ifland  of 
Britain  alone ;  bat  treat  of  them  as  connefted  with  the 
operation  of  fulion  for  the  production  of  caft-iron  in  general. 

Charred  wood  is  almofl  univerfally  ufed  throughout  the 
Continent,  as  fuel  for  the  production  of  caft-iron.  From 
its  great  abundance  in  the  northern  countries,  the  difcovery 
of  pit-coal  would  be  deemed  of  little  advantage  for  many 
years  to  come  *.  The  extenfive  woods  in  Siberia  and 
Sweden  afford  a  conftant  fupply  of  fuel  to  the  numerous 
iron  works  in  thofe  countries.  The  neceffary  regulations 
which  the  refpe^live  governments  of  each  country  have 
thought  proper  to  enact,  will  in  al!  probability  preferve, 
during  their  exiftence,   the  neceflary  fupply  of  fliel  for  th^ 

'^-  Pit-coal  has  been  difcovered  in  Siberia  of  various  qualities  and  in  great 
abundance,  fit  for  the  fame  purpofcs  to  which  it  is  applied  in  this  country. 
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manufadturers  *.  If  the  woods  receive  neccflaiy  csire  arid 
attention  after  the  firft  cutting,  they  will  replace  themfelves 
at  periods  from  15  to  18  years*  The  charcoal  ul'ed  in 
Siberia  is  all  made  from  the  pine  and  larch,  the  country  af- 
fording no  other  varieties  of  timber.  In  Sweden  the  ma- 
nufacturers are  fupplied  with  a  confiderable"  proportion  of 
harder  woods,  which  is  greatly  in  favour  of  the  manufa6lure. 

It  has  been  already  noticed,  in  a  former  paper,  that  the 
fuel  ufcd  in.  Britain  at  an  early  period,  and  fo  far  down  as 
the  beginning  of  the  prefent  century,  chiefly  confifted  of 
wood.  The  kinds  of  wood  ufed  for  this  purpofe  were 
various  5  but  char  of  hard  v/ood,  fuch  as  oak,  birch,  afh^ 
&c.  &c.  was  always  preferred  to  that  made  from  pine,  holly^ 
fallow,  &c.  &c.  At  the  fmall  remaining  nimiber  of  char- 
coal furnaces  now  in  this  country,  the  oak  has  ftill  the  un- 
<doubted  preference.  Its  firmnefs  and  continuity  enable  it 
in  the  blaft  furnace  to  fapport  and  convey  principle  to  the 
kon  contained  in  a  larger  portion  of  ore,  than  charcoal 
made  from  fofter  wood.  The  fame  properties  alfo  enable  it 
for  a  time  to  fuftain  a  heavier  prelTure  of  air  from  the  dif- 
charging  pipe :  this  facilitates  the  redu6lion  of  the  whole^ 
and  greatly  augments  the  weekly  produce  in  iron.  The 
mode  of  preparing  charcoal  of  wood  for  the  blaft-furnace,. 
though  extremely  fimple,  is  yet  capable  of  being  greatly 
mifunder flood,  lb  as  to  occafion  a  confiderable  wafte  of 
wood  in  the  procefs.  The  folio v/ing  is  the  detail  of  an 
operation  which  I  have  feen  fuccefsfully  tried,  and  which 
was  productive  of  excellent  charcoal.  It  is  the  fame  i 
believe  as  is  followed  at  the  two  charcoal  furnaces  iu 
Argylefliire. 

Firft  of  all,  a  plot  of  ground  is  raifed  a  little  higher  than 

*  In  Sweden  there  is  a  law  reftric^ing  the  manufafturcrs  of  iron  to  a 
certain  annual  produce  ;  and  this  quantity  is  always  in  proportion  to  the 
ground  attached  to  the  work.  In  this  manner  the  wood  is  enabled  to 
replace  itfelf  at  certain  intervals  j  and  each  work  is  infured  of  an  annua! 
though  moderate  fapply.  The  more  extenfive  and  unpeopled  tra£tsof  Sibe- 
ria, render  fuch  exa<Stitude  in  the  execution  of  the  laws  lefs  neceffary. 

the 
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tTie  (urrounding  furface:  this  is  made  (lightly  convex.     The 
burner  commences   bv  placing  in   the  centre  a  circle  of 
flicks,  tranfverfely  inclining,   and  croffing  each  other  near 
their  tops.    Aromid  thefe  are  built  fucceffive  circles  of  wood 
of  various  fizes,  from  i  to  lo  inches  diameter;  but  care  is 
always  taken  to  place  thofe  of  (imilar  diameters  in  the  fame 
circle.    A  round  of  beams^,  of  the  largeft  nature,  is  immedi- 
ately followed  by  one  fo  much  fmaller  as  to  fill  up  the  in- 
terftices  between  the  larger  diameters,  that  no  more  air  may 
be  admitted  than  is  neceflary  to  excite  gradual  combuftion, 
Thefe  are  again  followed  by  pieces  of  an  increafing  diameter. 
This  mode  of  ranging  the  large  and  fmall  fizes  is  continued 
till  fuch  time  as  the  pile  is  deemed  fufficien^ly  large.     The 
total  width  may  then  meafure  from  20  to  30  feet.     The  lad 
layer  is  commonly  compofed   of  fmall  brufh-wood.     The 
whole  is  then  covered  with  turf,  the  gralTy  fide  towards  the 
wood;    a  coating  of  earth  is   then   applied  all   round  the 
bottom  of  the  pile,  and  firmly  beat  to  prevent  the  unnecef- 
far)^  admiffion  of  air.     A  fmall  funnel,  or  opening  on  the 
top,  is  preferved  by  the  tranfverfe  pofition  of  the  firil  layer 
of  wood;  this  is  generally  about  18  inches  deep,  into  which 
the    burning    fuel  is  introduced.      Combuftion   is   in  this 
manner  firft  conveyed  to  the  top  of  the  pile,  and  is  continued 
by  feeding  the  fmall  craters  with  pieces  of  wood  for  4  or  5 
days.     When  the  interior  part  of  the  fire  next  the  top  is 
deemed    fufficiently   kindled   and    fpread    over    the    whole 
diameter,  a  row  of  holes  is  opened  a  few  inches  below,  each 
about  two  inches  diameter.     The  hole  at  the  top  is  then 
entirely  fhut  up,  and  the  fire,  now  completely  fpread,  (lowly 
defcends  to  where  the  air  is  admitted  by  means  of  the  fmall 
apertures.     V/hen  this  is  obferved  by  the  burner,  which  is 
known  by  the  difappearance  of  fmoke  and  vapour,  they  are 
immediately  fhut  up,  and  a  fecond  row  opened  6  or  8  inches 
under  the  firfl.     In  this  manner  the  fire  is  condudled  to  the 
foundation  of  the  pile,  and  the  whole  mafs  expofed  to  pro- 
per combuftion.     The  intention  of  the  operation  is  to  brino- 
the  whole  pile  to  a  ftate  of  complete  ignition,  but  in  fuch  a 

manner 
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manner  that  no  greater  a  portion  of  it  may  undergo  com- 
buftion  than  is  neceflary  to  produce  that  effecl.  Hence  the 
ueceflity  for  guarding  againft  loo  free  an  accefs  of  air  during 
the  procefs.  As  foon  as  the  operation  is  ended,  which  may 
laft  for  I  o  or  14  days,  the  whole  is  more  clofely  covered  up, 
and  kept  fo  till  fuch  time  as  the  char  is  deemed  fufficiently 
cool  to  be  fit  for  drawing :  it  is  then  feparated  from  the 
earth,  and  carried  away  in  bags  or  in  waggons.  Thofe 
pieces  of  wood  not  fufficiently  charred  are  by  the  workmen 
called  brands,  and  are  commonly  ufed  for  fuel  to  the  next  fire. 

The  lofs  of  w^eight  in  charring  wood  is  inconceivably 
great.  In  the  large  way  it  is  almoft  impoffible  to  afcertain 
it  to  any  degree  of  exaftnefs.  The  qualities  of  wood  are  fo 
various,  and  the  tendency  which  fome  have  beyond  others 
of  parting  with  their  juices,  even  when  expofed  to  the  fame 
temperature,  render  it  at  befl  but  a  matter  of  dubiety.  I 
Ihall  however  infert  a  few  which  I  have  charred  in  the 
fmall  way,  and  the  refalts  obtained  from  them ;  before 
weiohing  they  were  all  expofed  to  the  fame  temperature  for 
a  confiderable  time,  and  thoroughly  dried. 

It  is  however  worthy   of  remark,  that   the   produce  in 

charcoal   in   the  fmall' way,    does  not  give    an   invariable 

ftandard  whereby  to  judge  of  that  obtained  on  a  large  fcale, 

where   ignition  is  caufed  by  the  admiffion  of  external  air 

into  conta6l  with  the  wood.     In  the  large  way  the  quantity 

of  char  afforded  will  depend  more  upon  the  hardnefs  and 

compaftnefs  of  the  texture  of  wood,  and  the  fkill  of  the 

workman,    than  on  the  quantity  of  carbon  it  contains.     In 

the  follov.ing  tables  I  have  limply  exprefled  the  exiftence  of 

the  alkaline  principle,  in  the  various  aflies  obtained  from  the 

combuftion  of  i  pound  of  wood  avoirdupoife  weight :  this 

may  te  of  ufe  to  thofe  who  wilh  to  make  experiments  upon 

the  formation  of  pot-afli.  It  will  alfo  be  obferved,  that  there 

are  fome   woods   that  yield   a  much   larger  proportion  of 

carbon  than  oak :  thefe,   however,  are  either  too  fcarce  or 

too  valuable  to  be  applied  to  the  manufaduring  of  iron  in 

'tltis  coHutrv. 

TABLE 
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i  TABLE  of  the  component  Parts  of  i  Englilli  Pound  Avoir- 

dapoife^  or  7000  Troy  Grains  of  the  following  Varieties 

of  Wood 

• 

Watcrr, 

1 

1 

Hydr.  gas, 

Carbon 

Alhes 

Colour  and  Decree  of  Saturation  of  the 

Carb.acid. 

29,6 

Alkaline  Priaciple. 

Oak      -      - 

038-^ 

i;87,S 

Grey,  fharplv  alkaline. 

Adi      -       - 

5638,2 

f2:,8,0 

x3.^ 

Whitilli  blue,  do. 

Birch       -      - 

5650,2 

f224,4 

I2v4 

Brown.fh  red,  do. 

Norway  Pine 

5630,9 

i344'3 

24,8 

Brown,  not  in  the  leaft  alkaline. 

^/lahogany     - 

5147*00 

!7^^4»i 

6^,6 

Giey,  tharply  alkaline. 

Sycamore 

5544,0:. 

r38f,4 

74' 6 

Pure  white,  wejkly  do. 

Holly      - 

5n24,4 

t394>3 

8.,:: 

Do.  fliarply  do. 

Scotch  Pine     - 

5816,7 

1151,9 

3f'4 

B:-own.  perceptibly  do. 

Beech       -       - 

553'»3 

i395>9 

66,8 

Greyifii  white,  (harply  do. 

Elm       -       - 

557^^ 

1370,2 

5^»^ 

Grey,  partially  do. 

Walaut     -       - 

5496,5 

[446,4 

57,1 

Pure  white,  light  as  down,  weakly  do. 

Americ.  Mapple 

5553»2 

M93.^ 

53>7 

Dark  grey,  fharply  do. 

Do.  Black  Beech 

542;, 9 

1301,8 

72,^ 

Brown,  do. 

Laburnum 

5196,4 

J72X,0 

u2,0 

White  and  grey,  partially  alkaline. 

Ivignum  Vitas 

!;o8:,oo 

.•88r,o 

3  -,- 

Grey,  fharply  do. 

Sallow 

56:6,00 

1294,3 

yqr- 

Light  grey,  do. 

Chelnut     -      - 

N3iT,^ 

T^Z-,^ 

2';,' 

^rey,  do. 

Parts  in  icc. 

Water, 

HyJr.  gas, 

Carbon 

AO-iCS 

Colour,  Niture,   Compa£lncrs  of  riie 

Carb.acid. 

,4-3 

Charcoal. 

Oak        -        - 

76,895 

22,68: 

Black,  cloie  and  verv  firm. 

A(h       - 

81,260 

f7>972 

,76i 

Shining  black,  fpongy,  moderately  tirrn. 

Birch       - 

80,717 

17.491 

f,79^ 

Velvet  black,  bulky  and  do. 

Norwav  Pine 

80,  HI 

19,204 

»3  ^5 

Shining  black,  bulky  and  verv  foft. 

Mahogany 

73  >  5^-8 

2^.^92 

,9S>- 

Tinged  with  brown,  fpongy,  and  firm. 

Sycamore 

79,200 

'9,734 

i,c66 

Fine  black,  bulky  and  moderately  tirm. 

Holly        -       - 

78,920 

[9,915 

1,162 

Dull  black,  loofe  and  buiky. 

Scotch  Pine     - 

83,095 

16,456 

,449 

Tinged  with  brown,  bulky  but  pretty  firm. 

Beech      ^       - 

79,104 

f9,94i 

,953 

Dull  black,  fpongy,  but  very  tirm. 

Elm 

79.655 

f9.S74 

,761 

Fine  black,  moierately  firm. 

Walnut     -      •• 

78,521 

20,663 

,816 

Dull  black,  texture  clcfe,  body  fifm. 

American  Mapple 

79.331 

[9,9or 

,768 

Dull  black,  textii'-e  clofe,  moderately  do. 

Do.  Black  Beech 

77,5'^ 

2I,4nN 

,\33 

Fine  black, comparand  remarkablyhard. 

Laburnum      - 

74»^34 

24,-^-6 

r,i8o 

Ve'ivet  black,  do. 

Lignum  Vitae 

72,643 

26,857 

,ro 

Greyilh.  refembles  pit  coal,  c.-;ak;,  do. 

Sallow 

80,371 

18,497 

f,r  ^.2 

Velvet  black,  bulky,  loofe  and  fcfr. 

Chefnut     -      - 

76,304 

2:,2i'o 

,416  GlofTy  black,  compact  and  tirni.                1 
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Tlie  advantages  that  charcoal  poffeffes,  beyond  thofe  of  pit- 
coal,  for  the  manufaftliring  of  crude  iron,  are  derived  from 
the  purity  of  its  component  parts,  and  the  fnperior  quantity 
of  unalloyed  carbon  it  affords  to  the  iron.  This  principle 
is  prefented  to  the  metal  free  from  the  combination  of  clay, 
lime,  fand,  and  fulphur ;  with  which  pit-coal  frequently 
abounds.  A  determinate  quantity  of  charcoal  by  meafure, 
will  fmelt  and  convey  principle  to  three  times  the  quantity 
of  iron  that  can  be  done  by  the  fame  meafure  of  pit-coal 
coaks.  Its  greatcft  and  moft  ufeful  property,  however, 
feems  to  be  developed  in  the  refinery  fire,  and  fimilar  bar- 
iron  operations ;  where  it  manifefts  in  the  moft  evident 
manner  its  fuperiority  over  pit- coal,  by  fhortening  the 
tedious  procefTes  of  the  forge,  diminifhing  the  wafte,  and 
affording  a  much  fuperior  quality  of  iron  for  all  the  pur- 
pofes  of  fubfequent  manufadure. 

Tit  CoaL 

Xo  fooner  had  the  confequences  of  the  general  diminution 
of  wood,  for  the  purpofe  of  making  charcoal,  been  felt  by 
individuals,  wbofe  interefi:  it  was  to  fupport  the  fabrication 
of  iron,  than  their  violent  prejudices  were  laid  afide  againft 
the  ufe  of  pit-ccal,  and  this  mineral  combuftible  fubltance 
was  brought  forward,  and  eftablilhed  as  the  bafis  of  a  profit- 
able and  ufeful  nianufii6lure. 

♦  Pit-coal  has  hiili.':-r''0  been  better  known,  and  its  ufeful- 
nefs  made  more  fubfervient  to  the  purpofes  of  life  and  of 
uianufafture  in  Britain,  than  in  any  other  country.  This 
valuable  fuel  is  generally  found  in  ftrata  of  various  dimen- 
fions,  and  of  various  inclinations  from  the  parallel  of  the 
horizon.  It  is  alfo  found,  though  feldom,  in  vertical  malTes 
irrescularlv  diffufed,  and  lefs  extenfive  than  the  former. 
Reo-ular  flrata  widely  extended  are  found  from  2  to  lo  feet  in 
thicknefs;  thofe  moft  commonly  met  with  are  from  3  to6  feet*. 

*  There  is  at  Dyfart  in  Fifeihire  a  regular  ftraturn  of  coal  upwards  of 
i±  feet  t'nck.  nnd  is  the  tlxickeft  ever  heard  of  In  this  country. 

The 


for  ManufaBuring  Cafi  Iron.  19 

The  pit-coal  in  Scotland  may  be  arranged  under  the  fol- 
lowing clafles,  of  each  of  which  there  are  many  varieties  : 
fplint  coal,  free  coal,  and  bituminous  coal.  To  the  former 
a  juil  preference  has  always  been  given,  for  the  fuperior 
efFecls  it  produces  in  the  blaft-furnace.  Free  coal  feems  to 
partake  of  the  nature  of  the  fplint  and  the  bituminous  coal, 
and  is  frequently  found  interfperfed  with  fmall  layers  of  fplint. 
It  ought  therefore  to  be  confidered  as  the  medium  ftate  of 
the  mineral.  Under  bituminous  coal  may  be  arranged  the 
lighter  varieties,  known  by  the  names  of  candle-coal,  parrot- 
coal,  &c.  Thefe  hitherto  have  been  deemed  unfit  for  the 
manufacturing  of  crude  iron  in  any  profitable  fliape. 

As  in  this  place  I  mean  only  to  convey  a  juft  idea  of  the 
materials  ufed  in  the  fmelting  procefs,  I  fliall  not  enter  into 
a  comparative  viev/  of  the  relative  effeas  which  the  various 
qualities  of  coal  produce,  when  ufed  in  the  fmeltins;  or 
cafting- furnace;  but  confine  my  defcription  to  that  quality 
which  can  be  ufed  for  manufacluring  crude  iron  to  ad- 
vantage. Of  this  kind  there  are  two  varieties:  the  pure 
fplint  and  a  mixture  of  fplint  and  free  coal,  generally  com- 
pofedof  alternate  ftrata  of  each.  Both  thefe  pofTefs  their 
advantages  derived  from  local  conftruciicn ;  the  former 
being  the  moft  preferable,  where  a  fuperiority  of  mechanic 
power  affords  the  furnace  a  heavy  and  unremitted  fupply 
of  air.  The  latter  will  be  found  to  poillfs  equal  advantages'^ 
where  a  deficiency  of  power  in  the  air  ir.achine  convevi  to 
the  furnace  but  a  fparing  column  of  blafl.  The  purer'  and 
the  more  approaching  to  fplint  is  the  coal,  the  more  capable 
will  it  be  of  fupporting  unfliaken  a  current  of  hiohjy  com- 
prefTed  air,  and  of  conveying  the  carbonaceous  pHnciple  to 
the  iron;  which  flamps  its  utility  and  value.  On  the  con- 
trary, the  fofter  and  Icfs  conneded  the  coal,  the  lefs  capable 
is  it  of  refilling  the  force  of  the  blaft,  and  of  fupoortino-  a 
certain  proportion  of  ore  till  fuch  time  as  the  metal  whTch 
it  contains   imbibes   the  coallv  principle,  fo  eirentii-.l  to  its 
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cxifting  as  melting  pig-iron;  and  which  is  alvva^'s  effec^led 
previous  to  reparation— of  courfe  before  the  mixtures  ought 
to  come  in  contacl  with  the  blaft. 

To  thefe  general  data,  the  foltowing  quality  of  coal  found 
in  different  places  m  England  and  Wales  claims  exception. 
This  coal  is  compofed  of  a  very  fmall  proportion  of  bitumen, 
and  contains  more  carbon  than  any  of  the  Scotch  coals 
hitherto  difcovered.  To  the  purrty  of  the  fplint-coal  it  vmites 
all  the  foftnefs  and  combuftibilitv  of  wood.  The  effeds 
produced  by  it  in  the  blaft-furnaee,  either  as  to  quantity  or 
quality  of  caft-iron,  far  exceed  any  thing  in  the  hiftory  of 
the  manufa6lure  of  that  metal  with  charcoal.  At  prefen£ 
there  is  one  furnace  in  Wales  that  yields  60  tons  of  prg-iron 
upon  an  average  weekly. 

In  preparing  pit- coal  for  the  blaft- furnace,  well  under- 
ftood  among  manufafturers  by  the  term  coaking,  flat  fur- 
faces  are  appropriated.  Thefe  are  firmly  beat  and  puddled 
over  with  clay,  fo  as  to  pafs  the  neceflary  cartage  without 
furrowing  or  loofening  the  earth.  Thefe fpaces  form  fquares, 
more  or  lefs  oblong,  and  are  called  hearths  ;  upon  w  hich  the 
pieces  of  coal  are  regularlv  placed  mclrniiig  to  each  other. 
Great  care  is  taken  to  place  each  piece  upon  the  ground 
layer  on  its  acuteft  angle,  in  order  that  the  leaft  furface  pof- 
lible  may  come  in  contact  with  the  ground.  By  this  means 
large  interfirces  are  prefervcd  for  the  admiihon  and  regular 
eommuiiic^tion  of  the  air  neccffary  to  excite  and  effect  com- 
plele  ignition. 

The  quantify  of  coaks  charred  in  one  heap  or  hearth,  15 
Tarious  at  different,  and  even  at  the  fame  works.  Forty 
tons  of  coals  is  amono:ft  the  fmalleft  fires,  and  fome  hearths 
again  will  admit  of  80  or  100  tons.  The  length  of  the  fire 
is  in  proportion  to  the  quantity  of  caals  built :  the  breadths 
and  heights  are  alfo  fubjeA  to  no  determinate  ftandard  ; 
but  are  from  30  to  50  inches  high,  and  from  9  to  16  feet 
)»r^>ad.  In  building  each  fire^  they  referve  a- aumber  of  venta 

peaching 


Jzr  ^lanufdStunng  C&fi  Iron.  21 

rftching  from  top  to  bottom,  into  which  the  burning  fuel 
is  introduced.  This  is  immediately  covered  by  fmall  pieces 
of  coal  beat  hard  into  the  aperture  ;  thefe  reprefs  the  kin- 
dling fire  from  afcending,  and  oblige  it  to  fcek  a  paflage  by 
creeping  along  the  bottom,  which  is  moft  expofed  to  air.  In 
this  progrefs  the  fire  of  each  vent  meets,  and,  when  united, 
fife  gradually,  and  burfl  forth  on  all  fides  at  once. 

If  the  coal  contains  pyrites,  the  combufiion  is  allowed  to 
continue  a  confiderable  time  after  the  difappearance  of  fmoke; 
the  fulphur  then  becomes  difengaged,  and  part  of  it  is  found 
in  fiowers  upon  the  furface  of  the  heap.  If  the  coal  is  free 
from  tliis  hurtfld  mixture,  the  fire  is  covered  up  in  a  fhort 
time  after  the  fmoke  difappcars;  beginning  at  the  foun* 
Ration,  and  proceeding  gradually  to  the  top. 

The  lencrth  of  thiie  necefifary  to  produce  good  coaks  de- 
pends upon  the  nature  of  the  coal  to  be  coaked,  and  the  ftate 
of  the  weather.  In  50,  60  to  70  hours  the  fire  is  generally 
completely  covered  over  with  the  aflies  of  char  formerly 
made :  the  coaks,  thus  entirely  fecluded  from  air,  foon  codI, 
and  in  12  or  14  days  may  be  drav/n  and  wheeled  to  the 
furnace. 

It  is  with  pit-coal,  in  a  great  mcafure,  as  with  v/ood,  in 
the  procefs  of  charring.  Coals  do  not  always  afford  a  weight 
<>f  coaks  in  proportion  to  the  quantity  of  carbon  in  the  coal. 
It  depends  more  upon  the  capability  of  the  coal  to  refift  the 
\vafi:e  occafioned  by  combuftion,  fupported  by  external  air, 
than  upon  the  real  quantity  of  carbon  inherent  in  the  coal ; 
as  may  befeen  by  comparing  the  lofs  of  weight  which  coal^ 
undergo  in  the  large  way,  and  the  refults  obtained  from  the 
fame  coals,  by  burning  them  unexpofed  to  external  air  in 
the  fm<ill  way. 

The  lofs  fuftained  in  coaking  coals  fit  for  the  purpofe  of 
manvfacluring,  or  melting  iron,  is  found  to  be  nearly  as 
follows : 

♦  240  poundsof  free  coals          -  ^     yield  700  lbs.  coaks,  lofs  1^40  Iba. 

i;^o  <•     •     of  fpliot  andfref  coalmixt     -     840  lbs.  coaks,  lols  1400  lbs. 
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2240  pounds  of  fplinr  llightly  mixt  yield    1000  lbs.  coaks,  lofs  i24oJbs. 

2240     -     -     of  pure  fpiint     -  -        _    1  joo       -  -     lofs  jiiolbs. 

This  great  weight  thus  loft  is  chiefly  carried  off  in  fmoke. 
If  a  veHel  is  placed,  filled  with  cold  water,  in  the  midft  of  one 
of  thefe  maflV  columns  of  vapour,  before  the  fire  has  pene- 
trated to  the  furface  of  the  heap,  a  confiderable  quantity  of 
tar  will  condenfe  upon  its  external  furface ;  this  will  con- 
tinue to  increafe  till  lucli  time  as  the  water  aflumes  the  tem- 
perature of  the  fmoke.  At  many  iron  works  from  300  to 
locc  tons  of  coals  are  thus  weekly  reduced  to  cinder.  What 
a  prodiaious  quantity  of  bituminous  vapour,  furcharged  with 
tar,  ammoniac  and  oil,  mud  for  the  prefent  be  loft  !  ! 

I  have  found  the  fpecific  gravities  of  the  above  coals  and 

coaks  to  be  as  follow  ; 

Sp.  Gr.        lbs.  Avoirdup.  Sp.  Gr. 

Bituminous  GOil  -  I'lSoi — Cubic  fout  72 -Gc-r-the  coak      *39S5 

Free  coal  and  r.ttle  fplints        i'i954 — Ditto  73-75 —Ditto  HT^^ 

IMixt'ire  fplint  and  free  I'^jO; — Dirto  76*95— Ditto  '^547 

Pure Q  lint  -  -      1-3121— Ditto  li'oz — Diuo  '9:33 

Refults  obtained  from  the  fame  coals  by  ignition  unexpofed 

to  external  air : 

Bitun^imus  coal  100  pts.  comp.  of  B  t^.  51-5  Carb.  3-65  Afh.  12  S.g. "4534 

Free  coal,  pure         -           _          _     -     44-8  -       53-45     -    1,75-  -4827 

Mixture  of  free  and  fplint     -     -      -     43-,5  -      51  z       -     1^3   -'6698 

Pure  fplint          -           -           -          -     42-4  -      53-4      -     4,2   -'9599 

The  comparative  quantity  of  coaks  produced  from  100  parts 
in  both  ways  will  ftand  thus  : 

Bituminous  coal   coaked  in  air  31 '20  Coaked,  unexpofed  to  air  49'5 

Pnre  'rce  c  al  Mpd  a  liitle  fplint  37  50  Ditto  -            _          _  ^^-^ 

Splnt  and  free  coal          -        -  44'59  Ditto         -          .         .  1^4-5 

bpiint,  pure            -            -          -  49  10   Ditto  -           .          -  57-6 

Thcfe  experiments  were  performed  on  coals  f&und  imme- 
diately in  this  neighbourhood,  part  of  which  are  ufed  in  the 
nianufafturingof  iron.  The  qualities  of  coal,  however,  even 
uf  the  fame  feam,  vary  in  different  places. 

Iron-- 
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Iron-Jlone. 
The  fubaitution  of  pit-coal  in  the  bLift-furnacc,  in  place 
of  the  charcoal  of  wood,  firft  introduced  to  general  ufe  thofe 
numerous  ftrata  of  argillaceous  iron  ores  found  ftratified 
along  with  the  other  fecondary  formations  of  our  globe.  The 
intimate  connection  which  nature  had  impofed  upon  thefe 
two  mineral  fubftances,  by  the  plentiful  formation  of  them, 
almoft  always  within  convenient  reach  of  each  other,  has 
been  fuccefsfully  traced  and  beneficially  developed  in  their 
mutual  application  to  the  manufafiiuring  of  caft-iron. 

Had  nature  not  formed  this  immenfe  ftore  of  iron  fo  con- 
genial to  the  ufe  of  pit-coal  combined  in   its  prefent  form, 
the  application  of  caft-iron  to  the  various  branches  of  ma- 
chinery, and  to  the  vaft  variety  of  ufeful  and  ornamental  caft- 
ings  conftructed  for  the  conveniences  and  elegancies,   had 
been  greatly  retarded,  if  not  hitherto  altogether  kept  back. 
At  prefent  it  is  by  many  belicA^d— nor  has  any  attempt  in 
the  large  way  ever  contradiiSled  it — that  primary  ores  of  iron, 
fuch  as  the  Cumberland  and  Lancafhire  ores,  are  incapable 
ofaffordinof  caft-iron  fufficientlv  carbonated,  when  fmelted 
alone  with  pit-coal  coaks,  to  be  re-melted  to  advantage  in  the 
manufacturing  of  caftings  *.     Certain  it  is  that  a  larger  por- 

*  I  have  not  heard  of  any  artempt  to  produce  carbonated  caft-ircn  from 
thcfe  ores  in  tl.e  large  way.     1  he  uuiverfal  diffulionof  iron-flotics  renders 
this  fuperfiuous  ;    efpeciaily  as  the  ufe  of  Cumberland  and  Lancafhire  ore 
can  only  extend  to  the  neighbourhood,    or  at  moft  can  only  be   ufed  by 
ftrangers  whofe  works  are  within  the  reach  of  water-carriage.     Their  ad- 
vantage therefore  would  only  be   local,  and  their  utility  reftri£led  by  the 
expence  of  carriage,  of  freight,  or  of  both.     As  to  the  qusiity  of  iron  ihcy 
contain,  I  have  not  a  fcrupie  in  afTerting,  that  it  can  be  called  into  ex- 
iftence  by  means  of  the  affay-furnace  fufficiently  carbonated,  even  to  ex- 
Ccfs,  for  any  purpofe.     From  thefe  ores  I  have  obtained  reguli  of  fupcr- 
carbonated  crude  iron  covered  with  numerous  fpecks  of  plumbago.     The 
fame  refults  being  obtained  from  iron-ftones  in  the  fame  manner,  though 
with  a  different  app'.ication  of  fol vents,  am  I  not  at  liberty  to  deduce,  that 
fimi'ar  effefts  could  be  produced  in  the  large  way,  by  varving  the   treat- 
ment and  proportian   ©f  materials?     Vide  Affaying  of  Primary  Ores  by 
Fufipn. 
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tion  of  coaks  is  at  all  times  neceffary  to  correal  the  bad  ef- 
fefts  which  thefe  ores,  efpecially  the  former,  would  other- 
ways  produce  in  the  blaft-farrxace,  though  ufed  Invery  fmall 
quantities. 

Thofe  iron-flones  with  which  Britain  fo  much  abounds, 
and  which  are  now  univerfally  ufed  for  the  production  of 
caft-iron  with  pit-coal,  are  commonly  found  in  horizontal 
firata,fubje3:  to  the  fame  acclivity  and  declivity  with  the  other 
ftratified  fubftances  under  the  furface ;  their  inclination 
from  the  horizon  varying  according  to  the  nature  o'i  the 
g;round,  and  the  difpofition  of  the  imbedding  and  incumbent 
ftrata.  Such  variety  is  exhibited,  that  ftrata  of  iron-ftone  art 
found  defcending  i  yard  in  24,  i  in  12,  i  in  8,  and  fome- 
times  I  in  4.  Let  AB  (Plate  I.  Fig.  7.)  rcprefent  a  line 
drawn  parallel  to  the  horizon,  and  CD  a  firatum  of  iron- 
ftone.  Suppcfe  the  horizontal  line  continued  for  24  yards  : 
at  that  didance  the  iron-ftone  will  be  found  to  have  de- 
fcended  one  yard  of  perpendicular  meafure,  at  the  termina- 
tion of  the  lines  AB,  AD  ;  and  if  the  fame  line  is  fuppofed 
to  meafure  4  or  8  yards,  it  will  rcprefent  thofe  ftrata  that  are 
arranged  at  a  more  difadvantageous  declivity.  From  this  it 
is  obvious,  that  where  the  acclivity  or  declivity  of  the  metals 
is  fmall,  the  moft  extenfive  and  regular  fields  of  iron-ftone 
are  to  be  found,  and  vice  verfa  where  the  metals  lay  more 
on  edge. 

Iron-ftones  are  generally  found  imbedded  in  fchiftous  clay- 
more or  lefs  compaft,  but  which  moulders  away  when  ex- 
poled  to  air.  They  alfumetwo  different  forms  :  regular  con- 
nected ftrata  called  bands,  and  ftrata  of  detached  ftone  found 
in  diftincl  maftes,  from  the  ftze  of  the  fmalleft  bullet  to  the 
weight  of  feveral  hundred  pounds.  Thofe  of  the  fmall  an4 
middling  ftzes,  and  which  generally  wear  aflat  ovular  form, 
are  called  ball-ftoncs  :  thofe  of  greater  weights  are  by  the 
workmen  denominated  lunkers. 

Both  thefe  fpecies  of  iron-ftone  frequently  accompany  coal 
and  limeftone.  In  the  former  cafe  they  are  commonly  in- 
w^iimbent^  and  found  almoft  in  immediate  contact  with  the 
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coal :  little  extra  labour  is  therefore  requifite  to  bring  down 
the  itone  3  and  the  double  purpofe  of  obtaining  both  mate- 
rials is  thus  advantageoufly  anfwered. 

When  ironllone  in  bands  accompanies  limeftone:  it  Is 
jnoft  commonly  of  an  inferior  quality.  Its  component  parts 
are  chiefly  calcareous,  and  the  quantitv  of  iron  it  contains  is 
fmall.  Ball  ironilones  found  near  to  lime  are  of  a  much  fu- 
periqr  quality,  and  for  the  mod  part  contain  a  corkfiderable 
proportion  of  iron. 

Thus  fttatified  in  the  vicinity  of  lime,  many  ironftones  are 
found  with  various  impreffions  of  marine  remains;  and  not 
unfrequently  compact  and  entire  fliells,  univalve  and  bivalve, 
are  found  in  the  heart  of  the  band.  It  is  however  ftill  more 
difficult  to  conceive  how  fliells  could  be  depoiited,  diftant 
from  lime,  imbedded  inironftone,  incumbent  on  coal,  at  the 
great  depth  of  80  yards  from  the  furface.  In  our  neighr 
bourhood,  at  this  depth,  a  fmall  band  of  ironftone  is  found 
completely  covered  and  interfperfed  with  diltin^l  mufcles  of 
an  ordinaiy  fize. 

Among  the  great  variety  of  rich  ironftones  found  in  Lan- 
cafliire,  the  Rottenburn  ftone  challenges  particular  attention, 
tor  the  beautiful  fpecimens  it  aifords  of  vegetable  decompc- 
fition  and  impreffion.  This  ll:ojie  confifts  of  a  band  and  an 
accompanying  ball.  The  former  abounds  with  fine  fpeci- 
mens of  the  ramification  of  tre^s,  fhrubs.  Sec.  In  the  procefs 
of  decay,  and  the  fubftitution  of  mineral  in  place  of  vegetable 
fubftance,  the  more  ligneous  parts  and  the  bark  are  diftin6tly 
preferved  from  the  heart  of  the  flioot.  The  former  are  found 
of  a  proper  thicknefs,  confifting  of  pure  calcareous  earthy, 
encircling  the  central  parts,  which  commonly  have  beeri 
difplaced  and  occupied  by  the  fame  compound  as  the  general 
mats.  As  the  external  parts  of  the  vegetable  feem  to  have, 
been  laterally  forraed,  it  is  prefumed  that  they  have  withflood 
the  decompofition  of  the  fofter  parts,  and  have  only  been 
difplaced  afterwards  by  a  filter  which  has  contained  calca- 
reous earth   in  foluti^^.     This  iron-ftone  contains  371b, 
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in  100  extremely  fufceptible  of  receiving  the  carl)onaceoiis 
principle. 

The  ftratum  of  detached  ftone  is  externally  marked  with 
vegetable  imprclTions^  from  the  fize  of  trees  to  fmall  branches. 
The  exterior  appearance  of  this  ftone  greatly  refembles  wood 
dug  from  a  morafs  or  bog,  with  knobs  or  excrefcences  of  va- 
rious fizes.  Thefe  ftumps  are  from  9  to  i8  inches  long;,  and 
are  oval  or  round  of  various  diameters  :  they  fplit  length- 
ways like  a  piece  of  wood,  and  their  internal  furfaces  exhibit 
the  moft  perfect  traces  of  their  original  formation.  In  moil 
of  them  the  fibres,  as  in  wood,  are  feen  running  lengthwavs, 
and  a  crofs  feciiion  prefents  the  commencement  of  flioots  of 
various  thicknefies.  In  one  of  them  I  found  a  diftincl  nut, 
and  a  piece  of  the  filament  ftill  in  a  vegetable  ftate.  The 
fame  piece  of  ftone  afforded  a  conflifed  coacfulation  of  mine- 
ral and  vegetable  fubftances.  In  the  aflay  this  ball-ftone 
yielded  me  40^  percent,  of  iron. 

Another  variety  of  iron-ftone,  which  we  have  in  this  coun- 
tr\-,  and  which  will  be  deemed  no  lefs  curious  by  the  mine- 
ralogift,  affords  maltha,  bitumen,  mineral  pitch,  &c.  This 
eombuftible  is  found  in  the  heart  of  large  flat  rounded  balls 
of  iron-ftone,  occupying  a  number  of  interftices,  and  refem- 
bling  a  cement  for  the  frittered  pieces  of  ftone.  It  is  com- 
monly found  attached  to  pure  calcareous  fpar,  which  has  al- 
fo  found  its  v\-ay  into  thefe  vacuities.  I  obfen^d  that  where 
the  fpar  was  thickeft,  the  bitumen  was  proportionally  thin  ; 
in  fome  places  it  totally  difappeared,  and  the  chafm  became 
entirely  filled  vath  fpar :  this  led  me  to  conjeaure,  that  the 
deftru6lion  of  the  bitumen  was  effecl:ed  by  the  filter  which 
had  depofited  the  lime  it  held  in  folution  -,  and  that  even 
at  the  time  the  ftone  was  dug,  nature  was  employed  in  this 
progrefiTive  and  tedious  operation.  I  have  found  fome  pieces 
of  plant  along  with  the  bitumen,  which  refemble  that  from 
which  foda  is  made  5  thofe,  though  preferved  in  fhape,  were 
equally  inflammable  with  the  pitch.  The diftillation  of  437 
grains  afforded  me  a  rough  light  charcoal,  which  weighed 
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onlv  49  grains ;  this,  when  expofed  to  fire  in  conta(9:  with 
air,  burnt  without  a  rcfidne  ;  hence  I  conclude  It  to  be  pure 
carbon.  This  iron-ftone  in  the  alTay-flirnace  yields  36  pounds 
of  iron  in  ico. 

All  thefe  ftrata  of  iron-ftone  bear  the  moft  evident  marks 
of  the  agencv  of  water.  It  is  not  fo  difficvilt  to  conceive 
hcnv  regular  ftrata  of  iron-ftone  fhould  be  formed  by  the  de- 
pofition  uf  water  :  but  how  fuch  huge  mafles,  broken  off, 
detached,  rounded  and  impreffed  with  various  external  fhapes, 
abounding  with  the  forms  of  fubftances  formerly  foreign, 
now  tranfpofed,  and  forming  part  of  the  fame  mafs ;  regu- 
larly depofited  in  ftrata,  fometimes  incumbent,  fometimes 
decumbent  to  lime,  coal,  and  their  own  fpecies,  is  a  work 
of  real  admiration  ;  in  attempting  to  folve  which,  conjefture 
muft  fupply  the  place  of  certainty,  and  analogy  muft  fcrve 
in  place  of  ftri6l  demonftration. 

The  manner  and  difpofttion  of  the  Rottenburn  ball  iron- 
ftone  refembles  more  an  irregular  ditfufion  of  wood,  felled 
into  lengths,  and  afterw^ards  changed  to  ftone ;  than  a  re- 
gular ftratification,  depofited  by  the  decompofition  of  wa- 
ter, or  the  efcape  of  an  acid. 

The  phenomena  attending  w^ater  depofiting  matter  in  folu- 
tion,  and  of  transforming  the  nature  of  vegetables,  wood,  &c. 
I  have  frequently  and  fatisfaftorily  obferved.  Within  the  laft 
f  jur  months  I  haveobtained  ftrata  of  an  inch  thick,  whofe  fur- 
face,  expofed  to  the  aftion  of  the  v/ater,  difplaycd  an  entire 
covering  of  calcareous  cr^-ftals  of  an  ice  colour,  fo  fmall  as 
not  to  be  diftiniruiflied  bv  the  naked  eve.  The  fracture  of 
fuch  a  thicknefs  prcfents  from  12  to  15  various-coloured 
ftrata  fucceftively  depofited  ;  chiefly  lime,  with  a  fmall  por- 
tion of  fine  filex  and  magnefian  earth.  By  expofing  it  a  few 
days  to  drynefs,  it  acquires  confiftency  and  firmnefs  almoft: 
equal  to  limeftone.  Heat  is  requifite  to  difengage  this  fe- 
diment.  Its  affinity  in  this  cafe  is  greateft  to  wood,  lefs  to 
iron,  and  Icaft  of  all  to  lead.  Pieces  of  wood  boiled  in  this 
water  become  foftened  :  the  liquid  penetrates  to  the  heart  of 
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the  piece,  opens  the  pores  of  the  wood^  and  admit^s  the  par- 
ticles of  matter.  By  this  accumulation  of  weight  the  wood 
finks,  and  in  15  to  18  days  a  foft  ilime  is  formed  over  all  its 
Tarface;  this  gradually  hardens  into  a  cruft,  and  diffuies  it- 
ieif  inwards :  during  the  progrefs  of  formation  the  flimy 
matter  which  is  next  to  the  wood  receives  the  jmpreffion  of 
the  fibres,  and  communicates  their  formtothemafs.  Hence 
impreffions  are  conveyed  to  ftones,  which  are  afterward* 
formed  when  in  a  compact  ftate. 

I  am  afraid  it  will  be  thought  that  I  have  exceeded  the 
limits  I  propofed  to  myfelf ;  but  the  few  particulars  I  have 
related  concerning  the  depofition  of  matter  from  w^ater  may 
tend  to  explain  fome  part  of  the  phenomena  attending  the 
fomiation  of  fome  iron-Hones.  I  fliall  probably  on  a  fu- 
ture occalion  give  fome  further  obfervations  concerning 
the  effects  of  this  water,  and  the  progrefs  it  makes  in  fubfti- 
tuting  one  fpecies  of  matter  in  the  room  of  another.^  and  iu 
the  formation  of  flrata. 

JVorhhig  of  Iron-ftone. 

When  iron-ftone  is  found  near  the  furface,  it  is  only  nc- 
ceffarv  to  unbare  the  foil  and  the  fuper-incumbent  earths  : 
the  ftone  then  prefents  itfelf  like  a  pavement  more  or  V'ih 
inclined,  and  is  eaiily  raifcd  by  the  application  of  wedges, 
bars,  &c.  Sec.  But  as  all  fecondary  (Irata  defccnd,  according 
to  the  declivity  impofed  upon  the\B  by  nature  in  their  forma- 
tion, it  is  obvious  that,  in  proportion  as  the  excavation  ex- 
tends at  right  angles  to  the  line  of  level,  the  ftone  be- 
comes gradually  buried  under  an  accumulating,  depth  of 
earth,  till  fuch  time  as  the  expence  of  throwing  this  off 
exceeds  either  the  value  cf  the  ftone,  or  the  expence  at 
which  it  could  be  procured  by  a  different  mode  of  operation. 
It  tlierefore  becomes  neceilary  to  make  perforations  by 
means  of  horizontal  galleries,  extended  under  the  foil,  fa 
lis  to  fail  in  v.ith  the  declivity  of  the  ftrata  :  thefe  catch  the 
inclining  ftone  for  a  ft  retch  of  ico  to  240  yards,  according 
10  the  exiilent  circuniftances  of  the  miaev 

Thcfc 


f-jT  Mdnufaclnvlrig  C<ijl  Iron,  29 

Thefe  galleries  are  in  Scotland  called;  the  barrow  roads. 
Whenever  the  miner  has  arrived  at  the  extremity  of  his 
vvorkincr,  he  turns  round,  and  commences  an  excavation  on 
his  rio-ht  and  left  hand^  proportioned  to  the  rife  and  dip  of 
the  ftone.  to  the  extent  of  feveral  yards  on  each;    the  ac- 
companying (liift   and  rubbilli    are    packed    into    the    va- 
cuity behind  him  :  fliould  there  remain  any  fuperfluity  un- 
packed, it  is  wheeled  to  the  mouth  of  the  gallery  along  with 
the  iron- ftone.     In  this   manner   the  miner  returns,  and 
brino-s  alono-  with  him  the  whole  iron-ftone  contained  in 
ICO  to  240  yards  in  length,  and  in  20  to  30  yard?  in  width. 
The  heiorht  of  the  2;allerv  is  commonly  fo  fmall,  that  the 
miner  is  obliged  to  perform  his  work  upon  his  fide  :  the 
wheelers  are  likewife  obliged  to  pufli  the  barrow  on  all  fours. 
This  fpecies  of  working  is  called  under  cover  ;  and  the  at- 
tainment of  a  band  of  good  iron-ftone,  though  only  four 
inches  thick,  will  fufticiently  defray  the  expence  of  the  ope- 
ration.   It  is  here  alfo  obvious,  tljat  this  operation  can  only 
be  carried  a  certain  length  in  the  fame  gallery,  till  fuch 
time  as  the  expence  of  wheeling  out  the  ftone  muft  exceed 
the  value  cf  that  fliare  of  labour  generally  appropriated  to  ii. 
A  more  economical  method  is  therefore  indifpenftbly  rcqui- 
fite.     This  is  efFe6led  by  finking  a  pit  160  to  2Co  yards  far- 
ther on  the  fame  line   of  level.     When  the  iron-ftone  is 
found,  the  miner  fets  oft'  another  gallery,  or  barrow  roa-% 
towards  his  former  working,  and  c  )ntinues  till  he  meets  the 
termination  of  his  old  ^^uajlc  :  as  formerly,  he  now  begins  his 
retreat,  and  carries  with  him  a  ftmilar  portion  of  iron-ftone 
from  each  ftde  of  the  gallery.    The  c.uantity  of  iron-ftone  by 
v.-eicrht  obtained  from  fuch  a  ivorking,  depends  entirely  upon 
its  extent  and  the  thicknefs  of  the  band.     A  fquarc  yard  of 
iron-ftone  containing  9  cubical  feet,  as  it  lays  ftratiiied,  will 
weigh  from  1850  to   igoo  pounds  weiglit.     The  other  fide 
of  the  pit  is  next  perforated,  and  the  fame  operation  com- 
pleted.    When  the  iron-ftone  is  thus  exhaufted,  another  pit 
funk  at  a  ftmilar  diftance  from  the  termination  of  the  fe- 
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cond  galler}^  in  the  firll:^  opens  up  a  new  field  of  fiipply.  In 
this  manner  iron-done  is  continued  to  be  raifed^  till  fuch 
time  as  Xh^feld  is  totally  exhaufted. 

Thefe  extenlive  excavations  commonly  collect  a  conlider- 
able  quantity  of  water,  which  would  foon  impede  the  pro- 
grefs  of  the  workmen :  various  means  have  been  contrived 
to  remove  this  confequent  ob  ft  ruction.  Thefe  have  chiefly 
confifted  in  running  a  counter  gallery  as  far  to  the  declivity 
of  the  metals  as  poiTible^  and  of  pafling  the  water  into  it  by 
means  of  filtration^  or  communications  betwixt  gallery  and 
gallery.  Where  a  fufficient  quantity  of  running  water  pre- 
fents  itfelf^  water-wheels  have  been  applied,  to  extraft  the 
water  from  one  general  refervoir  by  means  of  pumps. 

Strata  of  iron-ftone  are  from  \-  an  inch  to  13  inches  in 
thicknefs.  Thofe  of  3,  4,  5  and  6  inches  are  moil  com- 
monly met  with ;  they  are  alfo  reckoned  to  contain  a 
quantity  and  quality  of  iron  fuperior  to  larger  bands.  Ball 
and  lunker  iron-ftone,  however  large,  contain  ahvays  a 
fuperior  quantity  of  iron,  and  are  eafier  reduced  in  the 
biaft-furnace. 


IV.  On  Vrejerv'ing  Seeds  of  FJ  ants  hi  a  State  ft  for  Vcgeta^ 
t'lon.  By  John  Sneyd,  E/^.  of  Belmont^  StaffGrdfhire, 
'From  the  Tranfaclions  of  the  Society  for  the  Encouraee- 
men t  of  Arts,  &c.     Vol.~XVI, 


ANY  years  ago  having  obfcrvcd  fome  feeds  which  liad 
got  accidentally  amongft  raifins,  and  that  they  were  fuch  as 
are  generally  attended  with  difnculty  to  raife  in  Enjrland 
after  coming  in  the  vfual,  ^uay  from  abroad,  I  fowed  them  in 
pots,  williin  a  framing;  and  as  all  of  them  grew,  I  com- 
miffioned  my  Tons,  who  were  then  abroad,  to  pack  up  all 
forts  of  feeds  they  could  procure  in  ablorbent  paper,  and 
fend  feme  of  them   furrounded  by  raifms,  and  others  by 
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brow  n  nioift  fngar ;  conclucfing  that  the  former  feeds  had 
been  prcfervcd  by  a  pecuUarlj  favourable  Jiatc  of  motjlurii 
thus  afforded  to  them.     It  occurred,  likewife,  that  as  many 
of  our  common  feeds,  fuch  as  clover,  charlock,  8cc.   would 
lie  dormant  for  ages  within  the   earth,  well  preferved  for 
vecretation  whenever  they  might  happen  to  be  thrown  to  the 
furface,  and  expofed  to  the  atmofphere,  fo  thefe  foreign  feeds 
miffht  be  equally  preferved, J^or  many  nvmths  at  leaf,  by  the 
kindly  covering  and  genial  moifture  that  either  raifins  or 
fusfar  afforded  them  :  and  this  conjecture  was  really  fulfilled, 
as  not  one  in  twenty  of  them  failed  to  vegetate ;  when  thofe 
of  the  fame  hinds,  that  I  ordered  to  be  fent  lapped  in  common 
parcels,  and  forwarded  with  them,    would  not  grow  at  all. 
I  obferved,  upon  examining  them  all  before  they  were  com- 
mitted to  the  earth,  that  there  was  a  prevailing  drynefs  in 
the  latter,  and  that  the  former  looked  frefii  and  healthy,  and 
were  not  in  the  leaft  infefted  by  infecls,  as  was  the  cafe  with 
the  others.     It  has  been  tried  repeatedly  to  convey  feeds  (of 
many  plants  difficult  to  raife)  clcfed  up  in  bottles,  but  with- 
out fuccefs  :  fome  greater  proportion  of  air,  as  well  as  a  pro- 
per ftate  of  moifture,   perhaps,  being  neceffar)^     I  fliould 
alfo  obfe^^•e,  for  the  fatisfaclion  of  the  Society,  that  no  dif- 
ference was  made  in  the  package  of  the  feeds,   refpe6ling 
their  being  kept  in  hufks,  pods,  &c.  fo  as  to  give  thofe  in 
raifins  ox  fugar  any  advantage  over  the  others,  all  being  fent 
equally  guarded  by  their  natural  teguments.     V/hether  any 
experiments  of  this  nature  have  been  made  by  others,  I  am 
totally  ignorant;  but  I  think  that,  fliculd  this  mode  of  con- 
veyance be  purfued  ft  ill  more  fatisfa6lorily  than  I  have  done, 
verv  confiderable  adv^ntajres  mijrht  refult  from  it. 
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V.  A  quid  and  eajy  Method  of  converling  tVeeds  aiul  other 
Vegetable  Matter  into  Manure,  By  Mr,  Rrown  of 
J)^rhy.  From  the  Tranfa6lions  of  the  Society  for  the 
Encouragement  of  Arts^,  Sec.     VoL  X}  I. 

X  BEG  leave   to   communicate  to  the   Society,    and,   if 
thought  worth  notice,  by  them  to  the  world,   a  compotition 
for  manure.     Fearful  it  would  not  anfwer  the  purpofe  fo 
fully  as  I  could  wifli,  I  deferred  it  from  year  to  year ;  but  I 
now  find,  both  by  numerous  trials  made  by  my  friends,  a3 
well  as  myfelf,  the  very  great  utility  of  the  compofition,  as 
well  as  its  cheapnefs,  with  the  capability  of  its  heing  made 
in  any  fituation  and  in  any  quantity.     The  mode  of  making 
it  is  as  fimple  as,  I  truft,  it  will  be  found  produclive.     It  is 
nothing  more  than  green  vegetable  matter,   decompofed  by 
quick  or  freOi-burnt  lime.     A  layer  of  the  vegetable  matter 
about  a  foot  thick,  then  a  very  thin  layer  of  hme,  beatfmall, 
and  fo  on ;  firft  vegetable,  then  lime,  alternately.  .  After  it 
has  been  put  together  a  few  hours,   the  decom.pofitlon  v.  ill 
beo"in  to  take  place ;  and  unleis  prevented,  either  by  a  few 
fods,  or  a  forkfull  of  the  vegetables  at  hand,  it  will  break  out 
into  a  blaze,  which  rnufl  at  all  events  be  prevented.     lu 
about  twentv-four  hours  the  procefs  will  be  complete,  when 
you  will  have  a  quantity  of  afnes  ready  to  lay  on  your  land 
at  anv  time  you  wiili.     Anv  and  all  forts  of  vegetables,  if 
ufed  green,  \\\\\  anfwer  the  purpofe ;  fay  weeds  of  every  dc- 
fcription.     They  will'  doubly  fcrve  the  farmer,   as  they  will 
not  only  be  got  at  a  fmall  expence,  but  will  in  time  render 
his  farm  more  valuable,  by  being  deprived  of  all  noifome 
weeds. 

But  if  this  compofition  anfwers  the  purpofe,  as  I  flatter 
myfelf  it  will,  a  very  fliort  time  will  fee  almoil  every  weed 
deftroycd,  which  fuppofing  to  be  the  cafe,  I  have  made  my 
calculations  with  clover,  grown  for  the  purpofe;  for  inftance, 
I  will  take  one  acre  of  clover^  which  at  one  cutting  will 
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produce  from  fourteea  to  eighteen  tons  of  green  vegetable 
matter,  and  about  three  tons  of  lime:  this,  when  decompofed 
bv  the  above  procefs,  will  vield  afhes  fafficient  to  manure 
four  acres,  the  value  of  which  I  eftimate  at  fomething  under 
four  pounds;  the  clover,  according  to  the  value  of  land  h^tre_, 
I  will  fay  two  pounds,  which,  take  the  average  of  the  king- 
dom, is  too  much.  The  lime  I  will  alfo  fav  two  pounds; 
but  that  will  vary,  according  to  the  diftance  it  is  to  be 
fetched.  Take  them  together,  I  think  v.ill  be  about  the 
averagre  value.  Now  if  this  is  the  cafe,  and  as  far  as  I  have 
been  able  to  try  it  I  find  fo,  how  valuable  muft  it  be  to  the 
community  in  general !  If  it  anfwers  the  purpofe^  I  fnall  feel 
myfelf  much  obliged  by  the  Society  making  it  as  public  as 
they  poffibly  can. 

The  vegetables  fhould  be  ufed  as  foon  after  they  are  cut 
as  poffible^  and  lime  as  frefli  from  the  kiln  as  the  diftance 
will  allow  of;  as  on  thofe  two  circumftances  depends  the 
goodnefs  of  the  compolition. 


VI.  Agenda,  or  a  ColleB'ion  of  Ohfervat'ions  and  Refearches 
the  Refults  of  ivhich  may  ferve  as  the  Foundation  for  a 
Theory  of  the  Earth.  By  M.  DE  Saussure.  From 
Journal  des  Mines.     No.  XX. 

\V  HEN  about  to  contemplate  objects  fo  complex  as 
thofe  that  muft  be  ftudied  to  found  on  obfervation  the  bafts 
of  a  theory  of  the  earth,  it  is  indifpenfibly  neceflary  that  we 
fhould  previoufly  form  a  regular  plan  ;  prefcribe  for  ourfelves 
a  certain  order ;  and  minute  down,  if  I  may  ufe  the  expref- 
fion^  the  queftions  which  we  wifti  to  propofe  to  nature.  As 
the  geologift  commonly  ftudies  and  obferves  while  travelling, 
the  leaft  diftraction  may  deprive  him,  perhaps  for  ever,  of  an 
interefting  objecl.  Even  without  interruption  the  obje^ls 
of  his  ftudy  are  fo  various  and  fo  numerous,  that  fome  of 
them  may  eaftly  efcape  his  notice.  An  obferv^ation  which 
Vol.  III.  D  a^gears 
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appears  Important  by  engaging  his  whole  attention  n"rake» 
him  often  forget  others :  fomctimes  he  is  difcouraged  by 
bad  weather,  or  becomes  abfent  through  fatigue ;  and  the 
negleft  produced  by  all  thefe  caufes  gives  rife  to  deep  regret, 
and  even  frequently  oblige  him  to  turn  back ;  whereas  if  he 
has  a  colleftion  of  memorandums  on  which  he  can  from  time 
to  time  caft  his  eye,  he  will  be  reminded  of  all  thofe  objects 
which  ought  to  engage  his  attention.  This  colle6lion,  con- 
fined at  firft,  will  be  extended  and  improved  in  proportion 
as  he  acquires  ideas,  and  may  furnifh  hints  to  travellers 
who,  without  being  verfed  in  geolog)^,  wifli  to  collect,  in  the 
countries  they  vilit,  obfervations  that  may  be  ufeful  to  thofe 
who  ftudy  that  fcience  *, 

Agreeably  to  thefe  principles  I  have  always  prepared  for 
all  my  journeys  a  lift  of  thofe  objects,  for  examining  which 
that  journey  was  intended.  I  propofe  here,  however,  a  mors 
extend ve  plan.  I  wifli  to  direct  the  traveller,  and  even  th«- 
fedentary  philofopher,  in  all  the  refearches  which  ought  to 
engage  their  attention,  if  they  are  delirous  of  contributing 
towards  the  progrefs  of  a  theory  of  our  globe.  I  do  not 
flatter  myfelf  that  I  fhall  be  abk  to  give  a  complete  view  of 
every  thing  that  remains  to  be  done  r  what  I  offer  will  be 
only  an  imperfect  fketch,  but  this  fketch  will  be  at  leaft 
ufeful  till  fome  one  produce  a  better.  Several  of  the  obfer- 
vations and  queftions  which  I  here  propofe  as  problematic, 
feem  indeed  to  have  been  already  refolved;"  but  as  moft  fo- 
lutions  of  this  kind  are  founded  merely  on  analog}^,  the  con- 
trary of  vv'hich  is  always  phyfically  poffible,  it  is  proper,  in 
my  opinion,  to  keep  the  eyes  of  naturalifts  always  open  to 
the  grand  facts  which  may  be  interefting  to  a  theory  fo  dif- 
ficult and  of  fo  much  importance. 

.♦  Voyage  dans  les  Alpes,  voL  i.  Preliminary  Difcourfe, 
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CHAP.    I. 

ApTmomical  Prhiciples, 

t.  A  general  fyftem  of  cofmology,  in  what  regards  the 
earth  confidered  as  a  planet. 

Z.  The  figure  and  dimenfions  of  the  earth  determhied. 

3.  The  denfity  of  the  earth  determined  bv  the  deviation 
of  a  plummet  near  fome  mountains,  the  dimenfions  and 
Genfity  of  which  are  known. 

4.  Whether  any  principles  or  hypothefes,  dependincr  on 
agronomical  geography,  can  explain  the  great  change's  in 
the  temperature  of  fome  parts  of  our  globe  ? 

5.  The  courfes  of  comets.  Whether  it  be  poffible  that 
they  may  have  met  with,  or  ftill  meet  with,  the  earth 
m  their  orbits,  and  what  are  the  effecls  of  fuch  a  meetina> 

6.  Whether  it  be  poffible,  I  do  not  fay  probable,  that  a 
comet,  by  paffing  through  part  of  the  fun,  may  have  detached 
from  It  the  earth  and  the  other  planets  ? 

7.  Is  it  probable  that  the  earth's  rotary  motion  has  been 
formerly  more  rapid  than  it  is  at  prefent  >     ' 

8.  If  the  grand  chains  of  mountains  exifled  before  the 
rotary  motion  of  the  earth,  is  it  poffible  that  that  motion 
produced  any  change  in  their  original  fituation*  ? 

CHAP.    II. 
Chemical  and  Fhyfical  Wi7mples. 

1.  The  theor>^  of  attradion  and  chemical  affinities;  of 
folution,  cryftallifation,  and  precipitation. 

2.  The  theory  of  elaftic  fluids  in  general,  and  the  caufe 
of  their  elafticityf. 

3.  The  theory  of  caloric  and  light;  of  the  origin  and 
nature  of  the  different  gafes,  and  of  the  atmofphere^  Elec- 
tricity, and  the  aurora  borealis. 

*  Tableau  des  Etats  Unis.     Note  of  M.  A.  Pi^et,  p.  12  c. 
t  Syftem  of  M.  Le  Sage.  *  '  i  *     --• 

^^  4.  The 
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4.  The  theory  of  the  calcination  of  metals,  and  of  the  dc- 
compolition  of  water. 

5.  Meafuring  heights  by  the  barometer. 

6.  How  the  temperature  of  climates  is  modiiied  by  the 
winds,  evaporation,  the  nature  and  elevation  of  the  ground. 

7.  Whether  thefe  caufes  are  fufficieut  to  explain  certain, 
changes,  fuch  as  that  of  the  plants  and  animals  of  warmer 
countries  having  been  able  to  exifl  and  multiply  in  the 
coldeft  countries? 

8.  Mineralog}',  the  nature  of  earths,  flones-,  falts,  bitu- 
minous fubftances  and  metals.  The  principles  of  their 
analyfis  and  nomenclature. 

9.  Ifitbepoffible  to  tranfmute  one  earth  or  one  m.etal 
into  another.  For  example,  if  it  be  poffible  that  filiceous 
earth  can  be  changed  into  calcareous  earth  in  the  bodies  of 
marine  animals;  or,  reciprocally,  that  calcareous  can  be 
chan2;ed  into  filiceous  earth  in  mountains  of  chalk  ? 

10.  If  it  be  probable,  according  to  the  conjedure  of 
Lavoifier,  that  earths  are  the  oxyds  of  metals  ? 

11.  What  idea  can  we  fornji  of  one  or  more  folventfi 
which,  either  fimultaneoufly  or  fucceffively^  may  have  ren- 
dered foluble  in  water  the  different  mineral  fubftances  which 
■we  fee  on  the  furface  and  in  the  bowels  of  the  earth  ? 

13.  Can  we  believe  that  thefe  folvents  may  have  been 
afterwards  deftroyed ;  and  that  it  is  in  confequence  of  their 
deftruaion  that  the  matters  they  held  in  folution  were  pre- 
cipitated and  became  cryftallifed  ? 

12.  A.  Or,  can  we  believe,  with  Dolomreu,  that  all  cryf- 
tallifations  may  take  place  without  previous  folution.;  and 
that  it  is  fufficient  for  this  operation  tliat  the  bodies  be  re- 
duced to  their  elementary  parts,  and  that  tliefe  parts  be  fuf- 
pended  in  a  fluid  which  gives  them  liberty  to  unite  by  their 
correfponding  faces  ? 

13.  Can  we  fuppofe  that  the  elearic  and  magnetic  fluids 
enter,  a^  eleaients,  into  the  compofition  of  bodies  ? 

14.  Does 
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•14.  Does  it  appear  probable  that  the  nitric^  muriatic^  and 
boracic  acids,  as  well  as  the  three  alkalies,  are  of  new  for- 
mation; while  the  fulphuric,  phofphoric,  carbonic,  tungftic, 
molibdic,  and  arfenic  acids  exifted  before  the  formation  of 
animals*  ? 

15.  If  we  believe  that  the  mineral  alkali  or  foda  was  of 
ancient  formation,  may  we  not  fuppofe  that  the  ancient 
ocean  held  this  alkali  in  folution  ?  That  would  explain  how- 
it  might  have  diflblvcd  filiceous  earth  and  argil  without 
being  able  to  nourifh  animals.  Afterwards,  when  the 
marine  acid  was  formed,  or  had  ifTued  from  fome  cavity,  the 
fea  might  have  become  proper  for  animals,  and  improper  for 
the  folution  of  filiceous  earth  and  argil. 

16.  Is  it  probable  that  in  the  firft  ages  of  the  exigence  of 
our  globe  its  atmofphere  was  higher  than  at  prefent ;  that 
its  lower  ftrata  were  thus  of  a  much  greater  denfity,  and  fuf- 
ceptible  of  receiving  from  the  fun  a  greater  heat  ? 

1 7 .  May  we  prefume  that  the  waters  of  the  ancient  ocean, 
before  the  formation  of  the  primitive  mountains,  had  a  heai 
fuoerior  to  that  of  boiling;  water  ? 

18.  What  temperature  may  we  fuppofe  at  prefent  to  exifi: 
at  the  centre  of  the  earth  ? 

19.  Is  it  poffible  that  the  quartzy  earth  found  in  petrified 
vegetables  and  animals  has  proceeded  from  the  fubllance  of 
thefe  bodies  ? 

CHAP.    III. 

Hijiorical  ^lonuments. 

Though  the  grand  revolutions  of  our  globe  have  been 
anterior  to  all  hiftories  and  monuments  of  art,  light  may, 
however,  be  acquired  from  the  traditions  which  hiflory  hai 
prefened  f  : 

''^  Theorie  de  la  T^rre  de  M.  de  Lametherie.  > 

f  And  alfo  from  the  analogy  between  the  languages  and  cu Horns  of  dif- 
ferent countries.    C. 

T>1  I.  In 
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1.  In  regard  to  the  fituation  of  thofe  countries  which 
were  firft  inhabited. 

2.  In  regard  to  the  order  in  which  they  were  fucceflively 
inhabited. 

We  fliall  thence  fee  whether  it  be  true^  as  fome  traditions 
aifert,  that  this  habitation  was  determined  by  the  progreflive 
retiring  of  the  waters ;  and  by  coming  to  periods  lefs  remote 
and  lefs  involved  in  obfcurity,  hiftory  may  point  t)ut  to  us — 

3.  The  changes  undergone  by  the  fcas,  lakes^  rivers^  and 
even  fome  of  the  folid  parts  of  the  globe. 

4.  It  will  throw  fome  light  on  the  origin  of  the  different 
races  of  men  and  animals ;  on  the  modifications  they  have 
experienced  \  and  on  the  real  or  pretended  lofs  of  fome  of 
thefe  races.    • 

5»  The  deluges  or  great  inundations;  their  epochs  and 
extent. 

6.  Whether  there  exifl  proofs  of  the  diminution  of  the 
water  of  the  fea ;  and  what  may  be  the  caufe  of  it  ? 

7.  If  it  be  probable  that  large  caverns  have  been  opened 
in  the  bowels  of  the  earthy  and  that  thefe  caverns  fwallowed 
up  a  part  of  the  waters  ? 

8.  Do  there  exifl  any  hiflorical  monuments  which  pro^^e 
that  the  countries  at  prefent  cold  were  formerly  fo  warm  as 
to  favour  the  multiplication  of  plants  and  animals  which 
are  no  longer  found  but  in  the  torrid  zone  ? 

CHAP.    IV, 

Obfervatlons  to  he  made  on  the  Seas. 

1 .  Their  form,  extent  and  fituation ;  thofe  of  their  great 
gulphs  and  flraits  ;  their  relative  elevation. 

2.  The  feafible  flux  and  reflux  out  of  the  ocean,  at  the 
extremity  of  fome  gxdphs  and  in  fome  ftraits ;  their  periods 
and  their  limits. 

3.  Their  bottom;  notes  of  the  places  where  they  are 
deepefi,  and  of  the  mofl  remarkable  flioals;  their  pofition 
jpid  extent, 

4.  Currerits 
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4.  Currents  at  the  furface  or  at  different  depths;  their 
^arcollon,  velocity  and  limits ;  their  relation  to  rivers,  the 
winds,  and  form  of  the  coafts ;  the  matters  which  they  _ac- 
<:umulate,  and  the  places  where  they  depofit  them. 

5.  Subterranean  mountains  and  valleys;  tlieir  relation 
with  iflands,  and  even  with  the  terreftrial  mountains  and 
valleys. 

5.  The  nature  of  the  mud,  fand  and  rocks,  of  which  the 
bed  of  every  fea  is  compofed. 

7.  An  analyfis  of  the  water  of  the  different  feas;  and,  at 
leaft,  their  faltnefs  at  different  depths  and  in  different  climates. 

8.  Their  temperature  at  differ^^nt  depths  and  in  different 
climates. 

9.  The  fifli  and  teffaceous  animals  peculiar  to  different 
feas,  depths  and  climates,  which  may  ferve  to  charafterife 
them. 

10.  In  what  the  prefent  feas  differ,  in  a  phyfical  and 
chemical  view,  from  the  great  ocean,  which,  according  to 
fome  fyllems,  is  fuppofed  to  have  covered  the  whole  furface 
of  our  globe  ? 

1 1 .  Can  we  believe  that  there  are  ftill  formed  ftoney  ftrata 
at  the  bottom  of  the  feas,  and  that  their  waters  have  confe- 
quently  that  diffolving  power  which  is  fuppofed  to  have  be* 
longed  to  the  ancient  ocean  ? 

CHAP.    V. 

Ohfer'vatiQns  to  he  viade  on  the  Borders  of  the  Sea. 

1.  If  the  fea  coaft  is  fteep  ;  if  it  forms  fteep  hills,  to  ob- 
ferve  their  height,  their  nature,  and  the  ftrata  of  which  they 
confift  ^. 

2.  To  fcek  on  thefe  hills  traces  of  the  effects  or  abode  of 
the  waters  at  different  heights  above  the  prefent  level,  and 
^t  different  depths  below,  fuch  as  furrows,  caverns,  fliells^ 

*  I.  A.  To  note  down  every  thing  that  relates  to  the  dcftruction,  riora 

or  lefs  rapid,  of  thefe  hills,  and  the  banks  and  accumulations  formed  chiefly 

aj  the  rLOutus  of  rivcri,     C, 

P4  .  pholacies; 
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pholades ;  to  fearch  alfo  for  veftiges  of  the  labours  of  man, 
fuch  as  excavations,  rings  for  making  fail  veflels ;  in  a  word, 
to  endeavour  to  afcertain  whether  the  fea  has  the  fame  level 
as  it  had  in  the  remoteft  a^es. 

3.  In  cafe  the  level  has  changed,  to  examine  whether  that 
effect  has  been  produced  by  a  change  in  the  fea  itfelf,  of 
whether  the  (hore  rather  has  not  been  raifed  or  depreifed. 

4.  If  the  fea  coaft  is  flat,  to  difcover  to  what  diftance  its 
acclivity  is  infenfible  j  and  to  examine  the  nature  of  the  fand 
found  on  the  Ihore. 

5.  Whether  the  grains  of  that  fand  are  round  or  ano-ular, 
cryflallifed  or  not,  quartzy  or  calcareous,  or  of  any  other 
kind  of  ftone. 

6.  To  endeavour  to  difcaver  its  origin,  whether  it  can  be 
confidered  as  produced  by  detrition  from  the  neio-hbourin^y 
mountains  or  hills;  whether  it  may  not  have  proceeded  from 
fome  river  which  had  its  mouth  in  the  neighbourhood,  or 
whether  it  may  not  have  been  brought  from  the  bottom  of 
the  fea  itfelf  by  the  tide  and  the  waves  > 

7.  Whether  this  fand  contains,  like  that  of  Rimini,  mi- 
crofcopic  {he\h  of  the  order  of  thofe  called  pelagian  P 

8.  Whether  there  are  not  (hells  on  the  borders  of  the 
fea ;  and,  if  there  are,  to  determine  thofe  by  which  that 
coaft  feems  to  be  chara6lerifexi. 

9.  Whether  there  are  any  rolled  pebbles  ? 

10.  To  examine,  as  in  No.  2,  chiefly  on  the  fliore,  and 
even  pretty  far  up  the  country,  whether  there  are  any  proofs 
that  the  fea  gains  on  the  land,  or  the  latter  on  the  fea ;  and, 
in  cafe  the  fea  feems  to  recede,  to  difcover  whether  that  may 
not  be  occafioned  by  the  land  rifing  by  accumulations  waflied 
down  from  the  higher  grounds  5  by  fubterranean  caufes,  or 
reciprocally. 

11.  If  a  progreflive  difplacing  of  the  ocean  really  exifts, 
by  what  obfervations  can  the  fyftems,  which  tend  to  explain 
it,  be  verified  ?  Some  have  employed,  for  that  purpofe,  the 
currents  produced  by  the  trade  winds  3  others,  the  fhock  of 

the 
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the  tides  and  currents ;  and  others^  a  change  hi  the  earth's 
centre  of  gravity,  occafioned  either  by  depoiits  tranfported 
by  rivers  to  the  fea,  or  by  the  progreffive  movement  of  fome 
mafs  detached  from  the  interior  parts  of  the  earth  fuppofed 
to  be  concave  *, 

[To  be  continued.] 


VIT.  Analyjis  of  the  Spinel  Ruhj.     By    C.  ^^AUaUELI^^, 
Infpe6lor  of  Klines  and  Memher  of  the  French  'National  In^ 
fiitute.     From  Journal  des  Mines_,  No.  XXXVIII. 
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RON  and  manganefe  have  long  been  confidcred  as  almoft 
the  only  metals  employed  by  nature  to  colour  minerals ; 
but  though  thefe  metals  may  aflume  a  multitude  of  different 
fhades  according  to  the  proportions  of  oxvgen  which  they 
contain,  we  however  often  fee  in  nature  bodies  pofTeffed  of 
colours  which  neither  iron  nor  manganefe  ever  formed  arti- 
ficially or  naturally  when  pure,  and  it  is  probable  that  we 
fliall  one  day  find  many  other  colouring  metals  and  alfo 
(lones  and  earths. 

I  have  already  announced  that  the  colour  of  the  emerald, 
which  all  chemifts  afcribed  to  iron,  is  owing  to  the  oxyd  of 
chrome.  In  examining  the  peculiar  red  colour  of  the  fpinel 
ruby  with  the  refults  of  the  analyfis  lately  made  of  it  by 
Profeffor  Klaproth,  I  began  to  doubt  of  that  rich  and  beau- 
tiful colour  being  produced  bv  the  oxyd  of  iron,  of  which 
the  Profeffor  found  only  1-5  in  100  f.  My  doubts  in  this 
refpeft  were  ftill  increafed  by  reading  in  Bergmann  that  the 
ruby  fufed  with  borax  communicates  to  it  a  beautiRil  green 

•  12.  To  obferve  whether  there  are  irot  daily  formed  different  kinds  of 
ftones  in  the  places  which  are  wafhed  by  the  waters  of  the  fea.     C. 

\  The  number,  nature  and  proportion  of  the  principles  found  by  Klap- 
roth in  the  fpinel  ruby  are  ftated  as  follows  :  Alumine  76  3  filiceous  earth 

iby  magnefia  Sj  oxyd  of  iron  1-3  ;— Total  lor^, 

colour. 
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colour^  as  well  as  by  a  paffage  of  Klaproth^  in  which  he  fays^ 
that  magiieda  extracted  from  that  precious  ftone^  being  dif- 
folved  in  the  fulphurio  acid_,  had  given  to  it  a  green  colour. 
The  rubies  of  different  colours  prefervcd  in  collections^  fuch  as 
the  fapphire-blue  in  the  poffeflion  of  the  Hon.  Mr.  Greville, 
the  green  belonging  to  Mr.  Hawkins^  and  the  white  in  the 
collection  of  Mr,  Macie  of  London^  authorifed  me  to  fufpej^ 
that  iron  is  not  the  colouring  principle  of  that  ftone. 

Thefe  different  confiderations  induced  me  to  m.ake  a  new 
^nalylis  of  the  fpinel  ruby  ;  and  the  refult  of  this  labour 
will  prpve_,  that  my  doubts  were  not  without  foundation^ 
and  that  it  not  only  does  not  contain  a  fingle  particle  of  the 
pxydof  iroHj  but  that  there  js  even  nofiliceous  earth  in  it^  as 
announced  by  Klaproth,  The  rubies  employed  for  this  ana^ 
Iviis  were  eryft^illifed^  tranfparent,  and  free  from  any  foreign 

fixture, 

Exp,  I,  A  hundred  parts  of  this  ftone  being  expofed  to  a 
violent  hefit^  loft  nothing  of  thejr  weight,  but  their  tint  was 
•weakened  and  changed  to  a  rofe  colour. 

Us  A  hundred  parts  of  the  fame  ftone  reduced  to  a  fine 
powder^  and  ftronoly  heated  in  a  charcoal  crucible,  w^ere  ag^ 
glutinat^d  into  one  mafs  of  a  greenifli  grey  colour. 

III^  A  hundred  parts  of  the  fmal}  fragments  of  rubies  re^ 
4uced  to  an  impalpable  powder  in  a  mortar  of  ftlex,  were  in^ 
creafed  five  parts, 

IV,  I  heated  for  an  hour,  in  a  filver  crucible,  loopartsof  a  ru^ 
by  thnsDulverifed,  with  300  parts  of  caufticpotaftn :  the  mixture 
wa.s  not  fufed  5  on  the  contrary  it  was  reduced  to  a  pulverulent 
mafs  of  a  green  colour,  of  which  fome  particles  were  merely 
acrp-luiinated,  I  mixed  this  with  diftilled  water,  in  which  it 
was  all  fo  nearly  diffolved  that  there  remained  of  it  only  fome 
particles  which  Vv-eighed  fearcely  three  parts.  I  poured  upon 
the  folution^  which  remained  ftill  mi:xed  v^ith  the  undiffolved 
matter  above-mentioned,  feme  diluted  muriatic  acid.  The 
firft  portions  of  this  acid  made  the  folution  affame  the  ap^ 
pearance  of  ^  ma(s  iis  thick  as  foup  (bouillie),  which  was  re- 

diiTolvc;!^ 
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^Ifiulvcd,  atleaft  for  the  greater  part,  by  additional  quantities 
of  the  acid.  I  warmed  the  folution  1  y  a  gentle  heat,  and 
having  filtered  it,  there  remained  on  the  paper  three  parts  of 
a  rofe-coloured  powder,  which  was  ruby,  not  decompofed. 
This  I  placed  apart,  that  I  might  operate  only  on  that  por* 
tion  which  had  been  attacked. 

V.  The  muriatic  folution  above  mentioned  havins;  beea 
^ivaporated  to  drynefs  by  a  gentle  heat,  I  poured  upon  th^ 
refiduum  a  laro-e  quantity  of  diftilled  water  :  almoft  the 
whole  of  it  was  diifolved.  There  remained  only  five  parts  of 
a  grey  powder,  which  melted  with  borax,  to  which  it  com- 
municated a  green  colour. 

\T.  I  fubjecled  thefe  five  parts  to  different  tefts,  which 
fhewed,  that  thev  were  filiceous  earth  mixed  with  a  little  alu- 
mine,  and  coloured  by  a  matter,  of  which  I  fliall  fpeak  here* 
after  *. 

VII.  I  precipitated  the  muriatic  folution  of  Exp.  V.  with 
carbonat  of  ammonia.  When  I  judged  that  I  had  added  a 
fufHcient  quantity,  I  boiled  the  mixture  for  a  quarter  of  an 
hour,  in  order  to  expel  the  carbonic  acid,  and  favour  the  pre- 
cipitation of  the  lime  or  magnefia,  if  there  were  any  of  thefe 
in  it.  By  thefe  means  I  obtained  an  abundant  white  preci- 
pitate, which  I  boiled  with  a  folution  of  cauftic  potafli.  The 
greater  part  of  this  precipitate  was  diffolved.  There  remained 
only  10^  parts  of  a  brov/n  fubftance  inclining  to  violet,  but 
which  turned  to  a  yellowifh-green  colour,  by  drying  m  a 
gentle  heat. 

*  In  another  analyfis  of  the  ruby  I  had  for  refiduum,  after  the  evapo- 
ration of  the  rnuriatic  folution,  but  five  parts  and  a  half  of  filiceous  earth, 
fiightly  coloured  green,  and  without  any  mixture  of  alumine.  This  dif- 
ference arifes  from  the  degree  of  heat  given  to  the  matter  towards  the  end 
of  the  evaporation,  or  ficm  the  faline  mafs  not  being  equally  Ibnxd 
throughout.  In  the  latter  cafe  it  happens  that  there  are  paits  which  dry 
too  much,  and  others  which  do  not  dry  fufficiently.  Hence  it  hc-ppens  that 
moleculse  of  alumine  are  abandoned  by  the  acid,  while  moleculs  of  ii;,x 
?enuin  combined  ;  and  this  was  the  cafe  in  my  firft  analyfis. 

3  VIII.  Thefe 
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VIII.  Thefe  loi-  parts  were  dilTolved  by  the  fulpliuric 
acid.  The  folution  had  a  greenifli  colour.  This  folution 
mixed  with  the  faturated  carbonat  of  potafh^  precipitated  a 
greenifli  matter,  which,  when  waflied  and  dried,  weighed 
two  parts.  A  fmall  portion  of  this  precipitate  melted  with 
borax  communicated  to  it  a  beautiful  emerald  green  colour  *, 
This  matter,  which  I  placed  apart,  I  fliall  fpeak  of  hereafter. 

IX.  As  I  had  diffolved  in  the  fulphuric  acid  10*5  of  mat- 
ter, and  as  the  carbonat  of  potafli  precipitated  only  2,  there 
mufl  have  remained  8*5  in  the  folution.  Sufpe6ling  there- 
fore that  the  matter  was  retained  there  by  an  excefs  of  the 
ca'rbonic  acid,  I  boiled  the  liquor  for  fome  minutes,  and  I 
obtained  a  white  granulated  precipitate,  weighing  16  parts, 
which  by  calcination  were  reduced  to  8.  This  matter,  com- 
bined with  the  fulphuric  acid,  gave  a  fait  cr)^ftallifed  in  te- 
traedral  prifms,  terminated  by  pyramids  with  four  faces,  the 
tafte  of  which  was  firit  fweet,  and  afterwards  bitter ;  which 
was  not  precipitated  by  the  faturated  carbonat  of  potafli ; 
was  only  partly  fo  by  ammonia ;  and,  in  a  word,  which 
prefented  all  the  charafters  of  fulphat  of  magnefia. 
The  ruby  therefore,  according  to  this  experiment,  fliould 
contain  8  parts  of  magnefia  in  100;  but  as  4  part  was  want- 
ing in  that  fubje6led  to  experiment,  we  may  eftimate  tlie 
quantity  at  8*5, 

"'^In  heating  the  colouring  matter  of  the  ruby  with  borax  over  charcoal, 
and  flopping  the  operation  before  the  efFervefcence  had  ceafed,  I  have 
twice  obtained  a  vitreous  globule  of  a  red  colour,  perfedtly  fimilar  to  that 
of  the  ruby  ;  but  in  heating  again  this  red  globule,  the  efFervefcence  was 
renewed,  and  the  globule  became  of  an  emerald  green  colour.  In  vain 
did  1  afterwards  try  to  make  the  red  colour  re-appear,  vi'hether  I  applied 
the  exterior  or  the  interior  flame  of  the  blow-pipe.  It  is  even  very  diffi- 
cuk  to  obtain,  in  the  firft  inftance,  the  vitreous  globule  of  a  red  colour.  It 
is  necelTary  for  that  purpofe  that  the  colouring  matter  fhould  not  touch 
the  charcoalj  that  it  Ihould  not  be  added  till  the  borax  is  melted  j  and  that 
it  fhould  be  heated  with  the  exterior  flame.  Though  I  often  attempted 
to  produce  this  phenomenon,  I  never  fucceeded  but  twice. 
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%,  T  united  the  five  parts  of  Ex.  VI.  and  the  two  parts  of 
£x.  IX;  boiled  them  five  or  fix  times  fucceflively  in  a  por- 
celain velTel  with  concentrated  nitric  acid^  evaporating  each 
time  to  drynefs.  The  matter  at  firft  afTumed  a  beautiful  dark 
green  colour^  and  at  the  end  of  each  operation  it  boiled  and 
was  puffed  up  like  alum.  At  laft,  when  the  greater  part  of 
the  acid  was  evaporated,  and  the  matter  began  to  dry,  it  af- 
fumed  an  orange  yellow  colour.  After  treating  the  matter 
in  this  manner,  I  mixed  with  it  a  little  pure  cauftic  potafli ; 
4ind  when  the  mixture  was  well  formed  and  reduced  to  a 
kind  of  pafle,  I  diluted  it  with  diftilled  water,  in  which  al- 
mofi:  the  whole  of  the  matter  was  diffolved.  Nothing  re- 
mained but  a  little  grey  matter  which  weighed  about  im- 
parts, and  which  I  found  to  be  filiceous  earth.  The  alka- 
line folution  had  a  v/eak  golden  yellow  colour ;  and  as  it  con- 
tained an  excefs  of  alkali,  I  added,  in  order  that  it  might  be 
faturated,  a  few  drops  of  nitric  acid.  By  this  addition  there 
was  produced  a  flight  white  precipitate,  which  weighed  at 
mofl:  one  part,  and  which  appeared  to  me  to  be  alumine. 
The  liquor  had  then  a  reddifh  colour. 

XI.  As  I  fufpe6led,  from  all  the  phenomena  which  had 
appeared  ^during  the  courfe  of  this  analyfis,  that  the  colour- 
ing matter  of  the  ruby  was  chrome,  I  mixed  the  liquor  of 
the  preceding  experiment,  firfi:,  with  nitrat  of  lead,  and  I 
immediately  obtained  a  precipitate  of  a  beautiful  orangfe- 
yellow  colour  ;  fecond,  with  nitrat  of  mercury,  and  there 
was  produced  a  depofit  of  a  cinnabar  red  colour  ;  and,  third, 
with  the  nitrat  of  filver,  which  gave  a  precipitate  of  a  crim- 
fon  red  colour.  I  was  convinced  by  thefe  phenomena  that 
the  ruby,  like  the  emerald  of  Peru,  contains  a  certain  quan- 
tity of  chrome,  to  which  it  is  indebted  for  its  colour.  But  it 
feems  difficult  at  firft  to  reconcile  the  colour  of  the  emerald 
with  that  "of  the  ruby,  by  referring  them  to  the  fame  fub- 
ftance ;  for  nothing  feems  more  remote  from  green  than 
red.     If  we  however  recolle6l  that  this  metal  is  fufceptible 

of 
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of  airum'ing  dllTcrcnt  colours  according  to  the  quant'vties^of 
oxvcrcn  which  it  abforbs  :  that  when  it  is  faturated  with  this- 
principle^  it  is  red  and  acid  ;  and  when  it  contains  lefs^  it  is 
green,  and  in  the  ftate  of  an  oxyd,  we  {hall  readily  conceive 
Low  this  oxydated  metal  may  colour  the  emerald  and  the 
ruby.  It  follows  then  from  thcfe  confiderations,  that  chrome 
exifts  in  the  emerald  in  the  ftate  of  an  oxyd^  and  in  the  ruby 
in  the  ftate  of  an  acid  ;  and  that  this  acid  is  there,  doubtlefs* 
in  a  faline  combination  with  alumane  or  magnefia^  and  per- 
haps with  both  at  the  fame  time.  With  regard  to  the  pro- 
portion of  the  chromic  acid  in  the  ruby,  I  have  not  been  able 
to  determine  it  verv  accuratelv,  on  account  of  the  affinity 
which  it  has  v.ith  alumine,  from  which  it  is  difficult  to  fe- 
parate  it  completely.  I  am  however  of  opinion  that  it  may 
be  eftimated,  without  committing  any  very  fenfible  error,  at 
between  5  and  6  parts  in  100  of  ruby. 

XII.  I  now  return  to  the  folution  of  alumine  in  cauftlc 
potaili  (Exp.  VIL).  I  fuper-faturated  it  with  the  muriatic 
acid,  and  precipitated  it  afterwards  by  the  carbonat  of  am- 
monia. The  depofit  waflied  and  kept  at  a  red  heat  for  a  con- 
fiderable  time  v\-eighed  85  parts.  This  matter  had  all  the 
properties  of  alumine.  As  I  had  however  fcarcely  found  any 
iiliccous  earth  during  the  courfe  of  this  analyfis,  and  as  Klap- 
roth  fays  that  he  obtained  16  in  100  parts  of  this  ftone,  I 
wiftied  to  afiure  myfelf  whether  there  might  not  be  fome  of 
it  remaining  in  the  alumine.  For  that  purpofe  I  diflblved 
the  82  parts  above-mentioned  in  the  fulphuric  acid,  and  I 
indeed  obtained  an  infoluble  refiduum  which  weighed  three 
parts,  and  which  was  filiceous  earth.  This,  with  the  i-^ 
part  obtained  (£xp.  X.),  makes  4'  parts.  But  it  muft  be 
recollected,  that  during  the  pulverifation  of  the  100  parts  of 
rubv,  the  details  of  the  analyfis  of  which  I  have  explained, 
5  parts  were  taken  from  the  mortar  of  filex ;  from  which  it 
follows,  that  the  4^-  parts  of  this  fubftance  found  in  the  courfe 
of  thcfe  operations  did  not  belong  to  the  ruby.     Whatever 

method 
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niethod  t  employed,  and  whatever  cafe  1  took,  t  could  rle\-^lr 
obtain  a  larger  quantity,  and  therefore  it  i«  Yery  probabk 
that  Klaproth  was  deceived  in  this  refpeci» 

Now,  to  eftabiifli  the  proportions  of  the  principles  of  the 
ruby,  I  muft  here  obferve,  that  of  loo  parts  fubjefed  td 
anaiyfis,  97  only  were  attacked ;  but  97  having  furnifhed 
85  of  alumlne  (Exp.  XII.),  3  of  which  were  to  b€  taken 
away  for  the  fiUceous  earth,  100  would  have  given  82*47  5 
S'j  of  magnefia  having  been  obtained  fi'om  thefe  97j  8-78^ 
would  have  been  found  in  100*  In  the  like  manner,  inftead 
of  6  of  the  chroinic  acid,  we  fhould  have  had  6- 18.  Thus* 
100  parts  of  'fpinel  ruby  confift  of  alumine  83*47,  tnagnefist 
S78,  chromic  acid  6-iS,    Lofs  V^y.     Total  lOO* 

XIIL  To  prove  the  correftnefs  of  the  refults  of  the  pre^- 
ceding  anaiyfis,  I  repeated  it  by  following  another  method f 
I  heated  100  parts  of  rub}',  reduced  to  a  fine  powder,  for  fe« 
veral  hours  with  concentrated  fulphuric  acid.  I  obtained  a 
folution,  almoft  complete,  by  the  addition  of  a  fufficient 
quantity  of  water.  There  remained  nothing  but  5  ov  6  parts 
of  a  grey  powder,  v.hich  had  all  the  characters  of  filiceous 
earth,  and  which  was  only  mixed  with  a  little  chrome. 

The  folution  evaporated  to  the  confiftence  of  fyrup  gave 
radiated  cryftals  without  folidity ;  but  thefe  crvflals,  re-dif- 
folved  in  water,  and  the  folution  mixed  with  a  fufiicient 
quanthy  of  the  fulphat  of  potafii,  gave  octaedral  ciyftals  of 
alum.  The  whole  100  parts  of  the  ruby  thus  diffolved  in  the 
fulphuric  acid  furniflied  me,  In  feveral  fucceffive  ciyftallifa-- 
tipns,  with  about  800  parts  *  of  alum,  without  reckoning  the 
latter  portions  which  I  could  not  entirely  feparate  from  the 
mother  water.  This  mother  water  had  a  green  colour,  and 
a  bitter  (lightly  metalhc  tafte.  I  diluted  it  with  water,  and 
mixed  with  it  a  folution  of  the  carbonat  of  pofafh.  There 
was  formed  a  greenifli  white  precipitate,  which  was  a  mix- 
ture of  alumine  and  the  oxyd  of  chrome.   The  liquor  filtered 

■  The  fame  article  in  the  Annales  de  Chcraie.  MeiTiJor  An.  VI    ftates 
this  product  at  775.     Edit, 

and 
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and  expofed  to  heat  depofiled  a  white  powder^  whlch_,wa{licd 
and  dried,  weighed  17  parts,  that  were  reduced  to  8*3  by 
calcination.  They  confided  of  magnefia,  ftill  mixed  with  a 
few  particles  of  oxyd.  The  precipitate  formed  in  the  mo- 
ther water  by  the  carbonat  of  potafli  was  treated  with  a  fo- 
lution  of  cauftic  potafli.  By  thefe  means  the  alumine  was 
difToh  ed,  and  the  oxyd  of  chrome  remained  without  under- 
going any  fenfible  alteration  :   it  weighed  5  parts. 

This  analyfis  perfectly  confirms  the  former;  for,  fome 
flight  differences  in  the  proportions  excepted,  it  abfolutely 
gave  the  fame  refults.  It  proves  above  all  that  the  ruby 
does  not  contain  filiceous  earth,  and  that  the  fmall  quantity 
found  in  the  products  was  furniflied  by  the  mortar  in  which 
the  fiione  was  pounded. 

I  mufi;  here  obferv^e,  that  it  does  not  always  liappen  that 
the  whole  mafs  of  the  mby  is  diffolved  during  the  firft  ope- 
ration. There  remains  fometimes  feveral  parts  which  have 
undergone  no  alteration.  This  depends  on  the  time  em- 
ployed for  ebullition,  and  ftill  more  on  the  degree  of  finenefs 
to  which  the  fl;one  is  reduced  before  it  is  fubje6led  to  trial. 
But  when  that  happens,  after  having  waflied  the  refiduum, 
which  is  infoluble  in  the  acid,  it  mufi:  be  dried,  pounded 
again,  and  treated  in  the  fame  manner  as  before.  Nothing 
then  ought  abfolutely  to  remain  but  the  filiceous  earth  be- 
longing to  the  mortar. 

XIV.    The  muriatic  acid  diflblves  the  ruby  alfo :  but  a 

confiderable  portion  of  it  is  required  ;  becaufe  it  volatilifes  in 

a  moderate  heat,  and  without  a  fl:rong  degree  of  heat  it 

makes  no  fenfible  imprefilion  on  that  fubfl;ance.     I  obferved 

that  this  acid  diffolves  the  principles  of  the  ruby  in  the  fame 

proportions  as  they  hold  between  themfelves  in  the  fl.one  ; 

for  the  portion  not  attacked  abfolutely  preferves  the  fame 

fliade  of  colour  as  that  which  it  had  before  fubje6led  to  the 

action  of  the  acid.     This  proves  that  it  does  not  diffolve  one 

principle  in  preference  to  another,  and  that  they  are  in  a 

itate  of  real  combination  in  the  ruby, 

3  From 
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From  thefe  confiderations  it  would  appear  natural  to  con- 
sider the  ruby  as  a  faline  fubftance,  compofed  of  two  bafes, 
alumine  and  magnefia,  and  of  an  acid  called  the  chromic 
acid. 

When  I  announced  to  the  National  Inftitute  that  I  had 
not  found   magnefia  in  the  ruby,  I  was  however  far  from 
imagining  that  Klaproth  was  deceived;  fo  much  confidence 
did  I  place  in  the  labours  of  that  able  chemift,     I  chofe 
rather  to  conclude  at  that  time,  that  the  ruby  T  had  examined 
was  different  from  his.   But  I  was  in  an  error  in  that  refpeft, 
as  I  was  convinced  byanewanalyfis,  whichi  made  of  about 
i6  grammes  of  the  fame  ruby  ;   and  it  was  from  this  latter 
labour,  carried  on  in  a  manner  fomewhat  different,   that  I 
eftablifhed  the  proportions  of  the  principles  of  this  flone,  as 
already  enumerated.     This  proves  the  neceffity  of  employing^ 
rather  large  maffes,  in  order  to  find  fmall  quantities  of  mat- 
ter.    I  thought  it  my  duty  to  make  this  public  acknowledge^ 
ment,  both  that  I  might  render  juftice  to   accuracy  and  to 
the  fagacity  of  a  man  who  has  given  fo  many  proofs  of  it, 
and  to  avoid  the  reproach  which  might  have  been  thrown 
out  againft  me,  of  wifliing  to  conceal  an  error  into  which  I 
had  fallen. 


V'lir.^  Defcription  of  a  remarlahle  Spring  of  Frefj  Water^ 
ivh'ich  rifes  through  the  Water  of  the  Sea,  By  the  Ahbe 
SPALLANZANi.Frow/f/^^  Journal  dePhyfique,rfl/.jrAYJC 


1  H I S  fpring  rifes  through  the  fait  water  at  the  diftance 
of  fixty-five  feet  from  the  (hore  and  about  a  mile  from  Spez- 
zia.  It  raifes  itfelf  fome  inches  above  the  furface  of  the  fea, 
and  forms  a  fort  of  accumulation,  fhaped  like  a  button  of 
about  twenty  feet  in  diameter.  This  button,  when  the  fea 
is  perfectly  calm,  is  fldl  of  watery  radii,  exceedingly  percep- 
tible. The  water  of  which  they  are  formed  feem3  a  little 
turbid ;  and  this  is  very  apparent,  efpecially  when  it  haa 
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rained  :  the  furrounding  water  Is  on  the  other  hand  perfedly 
tranrparent.  Thefe  radii  will  not  futFer  a  boat  to  remani 
fleady  onthe  centre  of  the  button,  but,  as  may  be  readily 
fuppofed,  throw  it  back  to  the  circumference.  M.  Spallan-  ^ 
zahi,  however,  found  means  to  fixhimfelfin  that  pofition, 
and  was  thence  enabled  to  examine  carefully  the  water  at  the 
bottom,  as  ^^'ell  as  that  at  the  furface. 

The  water  at  the  furface  is  not  frefh,  but  a  little  lefs  fait 
fen  that  by  which  it  is  furrounded.     The  depth  of  the 
fpring  is  381  feet.     When  the  heaving-lead  approaches  the- 
botto^'m,    it  is  obferved  that  the  fmall  line  to  which  it  is 
made  fall  begins  to  tremble;   and  as  this  trembling  is  ob^^ 
Terved  no  where  ^elfe,  it  is  plain  that  it  is  occafioned  by  the 
Violent  impulfe  of  the  water  of  the  fpring  againft  the  bottom 
of  the  lead.     The  water  being  lefs  fait  at  the  furface  thaiv 
the  fea- water,  with  which  it  has  mixed  itfelf,  it  is  natural  to 
fuppofc  that  it  is  pcrfedly  frefK  at  the  bottom.     To  afcer- 
tain  this,  M.  Spallanzani  invented  a  machine,  by  which  he 
could  draw  up  fome  of  it  from  the  bottom,  in  fuch  a  man-^ 
ner  as  not  to  be  mixed  with  the  fait  water  by  the  way;  and 
the  water  procured  in  this  manner,  though  exceedingly  tur- 
bid and  (limy,  was  found  to  be  perfedly  frefh.     He  re- 
marked  alfo,  that  this  water,  when  compared  with  the  fca- 
water,  was  remarkably  cool,  which  arofe  probably  from  its 
rifmo-  from  fome  depth  under  the  earth.   The  brafs  machine 
alfo  was  once  very  much  beat  together,  which  could  be  oc- 
cafioned bynothihg  elfe  than  the  violence  with  which  thr 
water  iflued  frOm  the  ground,  and  by  wdiich  the  machin? 
had  probably  been  daflied  againft  a  ftone. 

M.  Spallanzani  is  of  opinion  that  the  origin  of  this  fpring 
is  as'fbllows  -.—There  are  two  fmall  ft  reams  w^hich  flow  from- 
the  fide  of  a  hill  at  the  diftance  of  three  miles  from  Spezzia. 
^1  hefe  ftreams  are  afterwards  united,  and  throw  themfelves. 
into  an  unfathom.able  abyfs,  from  which  the  water,  as  it  is 
fufficiently  fecured  from  the  fummer  heat,  forces  its  \yay 
thrbucrh  the' earth,' and  fupplies  fiifficient  nourlftimentto  the 
fountain  that  fprings  up  through  the  faU  water» 
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IX,  Experiments  refpecling  the  EJrBs  ofEUarlc'ity  on  the  Fer^ 
mentiition  of  Vegctahlc  and  the  Corruption  of  Bead  Animal 
Siihjlanccs.  By  M.  Achard.  Frrjm  JNIemoires  de 
rAcademie  de  BL-rlin. 

T 

XT  IS  a  well-known  obfervation,  that,  after  a  ftorm,  flefh, 
either  raw  or  boiled,  acquires  a  putrid  fmell,  which  in  the 
latter  is    particularly  acid.      It   is  known  alio,    that  grain 
fuffered  to  ferment  for  the  purpofes  of  brewing  or  diftilling, 
undergoes,  during  llormy  weather,  very  fudden  and  percepti- 
ble changes.    On  fuch  occafions  it  is  often  extremely  difficult 
to  obferve  where  the  firft  degree  of  fermentation  ceafes,  as  it 
pafTes  fo  fpeediiy,  and  the  fecond  degree  or  the  acetous   fer- 
mentation takes  place  before  one  is  aware.     To  afcertain, 
therefore,  whether  the  electric  matter,  which  during  ftormy 
weather  is  fo  abundant  in  the  atmofphere,  has  any  fhare  in 
thefe  phenomena,  M.  Achard  made  the  following   experi^ 
ments. 

He  cut  a  piece  of  raw  beef  into  three  parts,  and  ekarified 
the  firft  pofitively  for  ten  hours  without  any  fliock  ;  the  fe- 
cond he  elearified  for  as  long  negatively,  and  the  third  he 
did  not  elcarify.  Thefe  three  pieces  were  left  in  the  fame 
apartment,  and  expofed  to  the  fame  degree  of  heat.  When 
examined  next  day,  both  the  pieces  which'  had  been  eleclri- 
fied  appeared  to  be  tender,  but  were  free  from  the  leaft  bad 
fmell.  On  the  fourth  day  the  ekarified  flefli  had  an  into- 
lerably fetid  fmell,  and  that  v.  hich  had  not'  been  ele6irified 
began  to  fmell  a  little. 

M.  Achard  repeated  thefe  experiments  with  boiled  veal. 
That  which  was  eleclrilied  had  the  next  day  an  acid  fmell 
and  an  unpleafant  tafte  ;  but  that  whkh  had  not  been  elec- 
trified continued  fweet  for  three  days,  and  only  on  the 
fourth  day  began  to  have  an  acid  fmell. 

M.  Achard  then  killed  feveral  birds  byelearic  {hocks, 
2nd  at  the  fame  time  deprived  others  of  life  by  ftickinrr  a 
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needle  through  their  heads,  and,  placing  them  all  in  tl^e 
fame  temperature,  covered  them  with  glafs  receivers  in  or- 
der to  preferve  them  from   infefts.     Having   obferved  the 
gradual  progrefs  of  corruption  in  both,  he  plainly  perceived 
that  it  took  place  much  fooner,  and  advanced  more  rapidly 
in  thofe  killed  by  eleftric  fliocks  than  in  thofe  deprived  of  life 
by  the  needle.     In  thofe  a!fo  to  which  a  ftronger  (hock  had 
been  given,  the  degree  of  corruption  was   far  ftronger  than 
in  the  others;  and^the  caufe  in  all  probability  was,  that 
in  this  cafe  the  vefTels  containing  the  animal  fluids  were 
fuddenly  deftroyed,  by  tNhich  means  thefe  fluids  had  diftufed 
fhemfelves  through  the  particles  of  the  body,  and  might 
thus  accelerate  putridity. 

It  clearly  follows  from  thcfe  experiments,  that  electricity 
accelerates  corruption,  and  that  the  putrefadion  of  flefli 
after  a  ftorm  muft  be  afcribed  folely  to  the  more  abundant 
accumulation  of  the  ekaric  matter  at  that  time.  M. 
Achard  faw  that  this  was  the  cafe  in  regard  to  feveral  per- 
fons  killed  by  lightning.  The  body  of  a  farmer,  who  loft 
his  hfe  in  this  manner  on  the  2d  of  July,  between  five  and 
fix  o'clock  in  the  evening,  emitted  next  morning  a  ver\'  per- 
ceptible  fetid  fmell,  which  in  the  evening  was  totally  infup-- 

portable.  -  i 

M.  Achard  took  a  handful  of  rye,  which  had  been  I 
broucrht  to  a  ftate  of  fermentation  in  order  to  be  diftilled, 
and  divided  it  into  two  portions,  one  of  which  he  ekarified. 
Five  hours  after  being  ekarified,  the  vinous  fermentation 
was  over  in  the  firft  portion;  but  this  was  not  the  cafe  in 
regard  to  that  which  had  not  been  ekarified,  till  after  eight 
hours.  M.  Achard  repeated  this  experiment  in  fuch  a 
manner  that  he  fent  a  number  of  ftrong  fparks  through  a 
portion  of  rye,  inftead  of  giving  it  an  ekaric  bath,  and  al- 
ways found,  except  in  one  cafe,  that  fermentation  was 
accelerated  by  the  ekaricity.  The  cafe  in  which  a  contrary 
effea  was  produced,  may  have  been  occafioned  by  fome  cir- 
Guraftanc«  which  efcaped  M.  Achard's  attention.  ^ 

On 
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On  this  occafion  ^I.  Achard  made  two  experiments  alfo, 
411  order  to  afcertain  w  hat  effect  would  be  produced  on  -air 
when  electrified  without  fparks.  The  obje6l  of  his  firft  ex- 
periment was  in  particular  to  difcover  whether  the  atmo- 
fpliere,  by  being  electrified,  would  become  oxygenated^  or 
retain  its  goodnefs ;  and  that  of  the  fecond,  to  determine 
whether  a  certain  volume  of  air  would  be  enlarged  wh^i 
electrified  pofitively^  or  be  diminiflied  when  electrified  nega- 
tively. 

For  this  purpofe  he  look  a  Leydcn  flafk  filled  with  air, 
the  degree  of  the  oxygenation  of  which  he  had  previouily 
afcertained  by  an  eudiometer,  and  electrified  it  as  ftrongly  as 
poflible  :  he  then  let  it  ftand  a  few  hours,  and  examined  the 
air  again )  he,  hov/ever,  foimd  neither  abforption  nor  di- 
latation to  have  taken  place  :  and  the  cafe  was  the  fame 
when  he  expofed  the  jar  to  abundance  of  fparks:  from 
which  it  appears,  that  the  quality  of  the  air  is  not  chano-ed 
by  electricity. 

He  then  electrified  a  jar  clofely  flopped,  through  the  co- 
ver of  which  a  bent  glafs  t  abe  proceeded  downwards  paral- 
lel to  the  fide  of  the  jar,  and  the  exterior  part  of  the  tube 
was  placed  in  a  fmall  veffel  filled  with  water.  He  charged 
this  jar  pofitively  and  negatively.  Had  the  pofitive  ele6tri- 
city  occupied  that  fpace  which  the  air  before  occupied,  the 
water  muft  have  funk  in  the  tube ;  and  had  this  fpace  been 
leiTened  by  the  negative  eleAricity,  the  water  muft  have 
rifen  in  the  tube.  As  neither  of  thefe  was  the  cafe,  the 
ele6tric  matter  muft  pafs  through  the  interftices  of  the  air 
without  caufing  a  farther  feparation  of  its  conaponent  parts; 
and  that  matter  alfo  which  goes  out  in  electrifying  neo-a- 
tively,  muft  be  contained  merely  in  the  interftices,  without 
occafioning  any  alteration  in  the  particles  of  the  air. 
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X.  Ohfervatlons  and  Expcrhnenfs  on  Staining  IVood.  By 
Prof  ([for  Beckmann.  Froyn  New  Tranfadions  of  the 
Royal  Society  of  Gottingen;  Vol,  FL 

J.  H  E  okleft  inlaid  works  now  extant  arc  preferved  in  Italy, 
and  the  moft  highly  efteemed  of  thefe  are  thofc  made  hy 
John  of  \^crona;,  a  monk  and  cotemporary  of  Raphael,  who 
\vas  born  in  1470,  and  died  in  1537,     He  was  invited  to 
Rome  by  Pope  Julius  II.  in  order  that  he  might  add  to  the 
fplendour  and  magnificence  of  the  Vatican;  and  he  left  be- 
hind him  many  fpecimens  of  his  art  at  Sienna,  Naples,  and 
other  Italian  cities.     1  he  works  of  this  artill:,  on  account  of 
the  variety  and  beauty  of  the  ftained  pieces  of  wood  em- 
ployed in  them,  are  ftill  celebrated  among  connoiffeurs,  and 
preferred  to  all  new  works  of  the  like  kind.     It  is,  however^ 
■  to  be  lamented,   that  the  proceffes  ufed  by  John  of  Verona 
are  at  prefent  altogether  unknown,  though  the  wood  he  em- 
plovcd  was  chiefly  of  European  growth.     Veneered  or  inlaid 
works  are  now  fo  much  in  vogue,  that  there  arc  few  houfes 
In  vdiich  fome  of  the  fiirniture  is  not  ornamented  in  this 
manner;  and  the  fums  of  money  expended  every  year  for 
difierent  kinds  of  foreign  wood,    neceffary  to  fupply  this 
luxurv,    is  very  confiderable.     Thefe  woods  arc   imported 
chiefly  from  India  by  the  Engliih,  Dutch  and  French  ;  and 
fome  of  them  are  of  more  value  than  the  beft  copper,    the 
filings  of  which  might  be  employed  to  make  imitations  of 
them.     That  narrov/  diftrift  alone  on  ihe  Rhine  between 
Barmftadt  and  Heidelberg  receives  annually  for  wallnut-tree 
wood  the  fum  of  io,oco  florins.     Since  mahogany  furniture 
however  began  to  be  ufed,  our  cabinet-makers  have  made 
fcarcely  anv  thing  elfe  than  comm.on  v/orks,  becaufe  we  are 
accuftomed  to  purchafe  from  the  Englifli,  not  only  the  ma- 
terials, but  alfo  the  vrorks  thenifelves  ;  fo  that  the  time  may 
come  when  no  workmen  of  this  kind  will  be  found  in  Ger- 
niany  :  on  that  account,  it  is  well  v;oith  the  trouble  to  make 
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fxpcri meats  on  the  ftaining  ef  our  own  wood,  in  order  to 
Tender  them  equal,  if  not  to  all  foreign  woods,  at  leaft  to 
fome  of  them,  fince  many  things  can  be  coloured  in  that 
manner  which  are  harder  and  more  compaft  than  wood. 
The  labours  of  Du  Fay  in  this  refpe(St  are  well  known  ;  and 
it  appears  by  fome  papers  of  his  among  the  Memoirs  of  the 
Academy  of  Sciences,  that  rock  cryCtal,  when^xpofed  to  the 
vapour  of  arfenic  and  antimony,  affumes  a  red  colour.  Count 
de  Borch's  defcription  of  the  method  of  ftaining  marble  in 
Italy  may  alfo  be  mentioned;  and  the  procefs  by  means  of 
the  fmoke  of  oak  chips,  which  is  employed  by  the  Dutch 
for  colouring  their  tiles  and  earthen-ware^  Canes  are  pre- 
pared for  ufe  in  India,  by  dipping  them  in  quicklime.,  That^ 
hard  compact  wood  brGuglit  from  America,  and  particularly 
Guiana,  which,  on  account  of  its  variegated  and  fpotted  ap- 
pearance, is  called  Bois  de  Lettres,  and  which  Aublet,  vi'lio 
gives  it  the  name  oi PlratineraGutanenJh,  much  admired,  has 
its  whole  fuj-face  ftained  by  the  Indians  with  the  blackeft  apd. 
moft  durable  colours. — As  the  art  of  ftaining  wood  feems  at 
prefcnt  to  be  nearly  loft,  the  following  experiments  may  bq 
of  fome  utility  to  artifts  : 

I .  B)'  j\Iea72S  of  Oils  and  Acids. 
Exp.  I.  Afquare  piece  of  plane-tree  wood,  a  line  in  thicks 
;nefs,  was  put  into  pounded  dragon's  blood  from  the  Cana- 
ries *  mixed  with  oil  of  turpentine,  and  placed  over  the  fire, 
in  aglafs  veflel.  The  wood  ftowly  afllmied  the  colour,  evea 
before  the  fpirit  was  volatihfed.  After  more  than  an  hour 
the  veflel  was  taken  from  the  fire  and  fuftered  to  ftand  th.e 
whole  night,  when  the  wood  appeared  of  a  mahogany  co- 
lour, not  merely  on  the  furface,  but  alfo  in  the  interior  parts. 
The  denfer  fibres  were  fomewhat  lefs  -coloured,  but  this,  in- 
ftead  of  injuring  the  beauty  of  the  wood,  rather  added  to  it. 
The  red  dye  can  be  made  ftroncrer  or  weaker  bv  takino-  a 
Ijucater  or  lefs  quantity  of  dragon's  blood_,  and  by  a^reatoif 
5  That  from  ^Madagafcar  is  of  an  inferior  quality, 
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or  lefs  degree  of  digeftion  and  boiling.  1  he  wood  of  the 
plane-tree  was  choTen  for  this  purpofe^  becaufe  it  can  be  eafi- 
ly  fawn  and  polifhed  ;  becaufe  it  has  a  white  colour  5  is 
neither  too  hard  nor  too  foft ;  becaufe  it  neither  contrafts 
nor  warps ;  has  beautiful  white  fpots  with  veins  that  crofs 
each  other  ;  and  becaufe  artifts  who  make  inlaid  work  have 
long  attempted  to  colour  it  by  ftaining.  The  wood,  when 
flained,  can  very  eafily  be  freed  from  the  dragon's  blood  ad- 
hering to  it,  by  means  of  re6lified  fpirit  of  wine.  The  fpi- 
rit  of  turpentine  makes  the  wood  more  compa6l_,  and  renders 
it  more  fufceptible  of  a  fine  polifli. 

II.  Gamboge,  diflblved  in  fpirit  of  turpentine,  gave  to  the 
whole  furface  of  a  fmall  piece  of  wood  a  moft  beautiful  fhin- 
ing  golden  yellow  colour.  The  fibres  and  veins,  on  the  other 
liand,  had  affiimed  a  colour  incHning  a  little  to  red.  A 
piece  of  the  wood  of  the  pear-tree  aflumed  a  darker  colour, 
fomewhat  approaching  to  green,  and  which  in  part  was 
nearly  an  olive  colour.  Different  colours  may  therefore  be 
obtained  by  employing  different  kinds  of  wood. 

III.  One  part  of  dragon's  blood,  two  parts  of  gamboge, 
with  fpirit  of  turpentine,  gave  to  the  wood  of  the  plane-tree 
or  beech,  according  to  the  mixture  of  the  colours  and  the  na- 
ture of  the  w^ood,  a  remarkable  variation  of  dyes.  A  bit  of 
beech  wood  feemed  always  to  alTume  a  blackifti  yellow  co- 
lour 5  and  was  thoroughly  ftained,  when  moderate  heat  was 
kept  up  for  a  fufficient  length  of  time. 

IV.  Diflilled  verdigris  (cryftallifed  acetite  of  copper)  coulcj 
not  eafily  be  ufed  in  the  above  manner,  as  its. colour  is  too 
much  changed  by  oil  and  fire,  as  is  known  to  thofe  who  em- 
ploy it  as  a  pigment.  The  olive  colour  alfo  does  not  pe- 
netrate to  the  interior  part  of  the  wood. 

2.  By  Means  of  Spirit  of  Wine, 
Exp.  I.  When  dragon's  blood  and  gamboge  were  merely 
diffolved  in  fpirit  of  wine,  the  extrad  was  not  fufficiently 
flrbng;  and  the  dye  was  of  no  ufe.     The  procefs,  however, 

fucceeds 
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fucceeds  when  the  fpirit  of  wine  has  been  long  boiled  over  a 
flow  fire  till  it  is  almoft  evaporated.  The  piece  of  wood  ap- 
pears then  of  a  dark  red  colour^  which  is  improved  if  the 
wood  be  v/afhed  in  pure  fpirit  of  wine.  But  the  colour  is 
never  fo  bright  as  that  produced  by  means  of  an  oil. 

II.  Gambon-e  with  fpirit  of  wine  gave  to  wood  in  this 
«ianner  a  yellow^  and  gamboge  and  dragon's  blood  a  yel- 
lowiili  red,  colour. 

3.   Experiment  zvith  JJ^a.r. 

White  wood  boiled  in  fpirit  of  wine,  to  which,  when  il 
began  to  boil,  wax  was  added,  could  not  be  made  to  aflume 
the  green  or  the  red  dye,  even  in  its  fmall  crofs  veins,  whicii 
were  exceedingly  porous. 

4.  Experiments  luiih  dijfolved  Salts  and  Metals. 

The  following  experiments  with  thefe  fubftances,  which 
have  already  been  defcribed  by  Macquer,  feemed  to  be  moft 
fuccefsful. 

Exp.  I.  Afolution  of  common  alum  (fulphat  of  alumine) 
penetrates  exceedingly  well  into  wood  which  has  been  di- 
gefted  in  it ;  fo  that  hopes  may  be  entertained  of  fome  thing 
being  effected  by  it,  as  the  white  colour  of  every  kind  of 
wood  becomes  whiter  by  folutions  of  faline  fubflances  :  this 
may  be  of  great  ufe  to  artifts. 

II.  Wood  foaked  in  a  folution  of  gold  affumed  a  red  co- 
lour, but  the  inner  part  was  only  of  a  yellowifh  red. 

III.  Diftilled  verdigris  diflblved  in  vinegar  flained  wood 
green,  but  the  colour  could  never  be  brought  to  a  grafs 
green. 

IV.  Wood  which  has  lain  a  long  time  under  water  be- 
comes black,  as  experience  fliews,  and  looks  as  if  charred. 
It,  however,  lofes  none  of  its  toughnefs  or  compa6lnefsj 
and  many  trees  dug  up  in  Holland  from  the  turf  earth  are 
employed  there  for  fliip-building.  This  effeA  of  the  fulphuric 
ftcid  on  wood  gave  occafion  to  the  following  experiment. 

jPieces 
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Pieces  of  .ciiilerent  kinds  of  woccl^  of  confideral^le  thickuefs, 
were  placed  in  the  fulpiiuroiis  acid.  In  half  an  hour  the 
whole  fiirface  of  them  was  covered  with  a  yellowifli  fcurf, 
and  the  wood  itfelf  had  the  appearance  of  being  charred. 
Vv^hen  wafh.ed  in  water_,  and  expofed  fome  hours  to  the  open 
air,  it  was  obferved  that  the  black  colour  had  penetrated  ftill 
farther,  that  the  interior  part  only  retained'  the  natural 
colour,  and  that  the  wood  was  exceedingly  clofe  and  com- 
pact. After  this  wood  had  been  feveral  times  rubbed  over 
with  the  oil  or  fpirit  of  turpentine,  it  became  harder  ^nd 
firmer,  fo  that  it  could  receive  the  hioheft  polifli  -,  by  which 
■means  the  colour  was  rendered  more  agreeable.  This  proccfs 
may  be  readily  employed  by  artifts,  as  it  is  eafy,  and  .does  not 
require  much  expence. 

V.  Another  black  dye  for  flaining  wood,  which  fucceeds 
extremely  well,  and  may  lead  to  other  ufeful  experiments,  is 
that  fon:ned  with  liver  of  fulphur  (fulphurct  of  potadi)-  and 
metallic  folutions.  iVs  the  fulphurized  hydrogen  gas  is  fo 
fubtle  thc.t  it  penetrates  the  clofeft  bodies,  it  might  readily 
be  conjeftured  that  it  v^ould  ealily  give  a  black  colour  to 
wood,  if  the  latter  could  any  how  be  made  to  imbibe  it  w  ith 
a  metallic  folution.  Pieces  of  different  kinds  of  wood  v.ere 
placed,  for  feveral  days  fucceffively,  in  a  folution  of  acetite  of 
lead,  and  a  folution  of  filver,  copper,  iron,  and  other  metals; 
after  which  a  folution  of  arfenical  liver  of  fulphur  was  pre- 
pared in  the  following  manner :  One  part  of  the  arfenical 
liver  of  fulphur  was  mixed  with  two  parts  of  clear  quick- 
lime, in  a  porcelain  veffel,  over  which  was  poured  fix  or 
€ight  parts  of  boiling  water.  The  folution  was  -then  poured 
off,  and  the  wood  which  had  been  impregnated  with  the 
above  metallic  folutions  being  placed  in  it  and  fuffered  to 
remain  feveral  days,  the  veffel  beir.of  clofelv  fnut,  it  affamed 
a  black  colour.  ■  The  folution  of  acetite  of  lead  produced  the 
greatefl  effect ;  that  of  filver  next,  ami  thofc  of  the  other 
metals  leaft  of  all.  Spotted  wood,  and  particularly  that  of 
the  plane,  beech  and  pear-tree,  affumcd  the  beft  colour. 

It 
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It  Is  therefore  beyond  all  doubt  that  porous  wood^  faeh  as 
that  of  the  lime,  the  elder,  &c.  could  be  itained  much  caficr. 
Though  the  arfcnical  liver  of  fulphiir  from  lime  may  appear 
fnperfluous,  as  the  common,  which  is  prepared  from  alkaline 
falls  and  fulphur,  can  produce  the  fame  effe6l,  the  above 
procefs  however  is  that  which  ought  to  be  recommended. 
This  method  of  Gaining  may  be  confidered  as  the  belt, 
becaufc  it  impregnates  the  wood  with  metallic  particles, 
gives  it  a  hardnefs  fufceptible  of  a  fine  polifli,  and  fecures 
it  from  worms.  The  veffel  employed  for  this  purpofe  mull 
oe  either  of  porcelain,  ftonc  ware,  or  glafs. 


XI.  Defcription  of  a  nczu  T>lvi7ig  Machine ,  proper  for  being 
employed  in  Rivers,  ^c.  Bj  C.  H.  Klingert.  Ex- 
trailed  from  the  Author's  Account  of  it,  publiflied  at 
Breflau. 

JT  O  R  feveral  centuries  mankind  have  employed  their  in- 
genuity to  devife  means  by  which  they  might  defcend  into 
the  water,    without  danger,    in  order   to   fearch   for   funk 
bodies;  but  all  the  inventions  hitherto  made  for  this  pur- 
pofe ha\e  never  fully  anfwered  the  propofed  end,   as  they 
have  all  been  attended  with  inconveniences.     Of  thefe  In- 
ventions the  beft  known  is  the  divin2:-bell :  -but  if  a  man 
defcends  in  fuch  a  machine  to  a  certain  depth  under  water, 
the  air  being  condenfed  in  the  bell   in  proportion  as  the 
height  of  the  column  of  water  of  equal  diameter  becomes 
greater,  he  can  breathe  onlv  for  a  fliort  time ;  and  the  very 
nature  of  the  m.achine  prevents  him  from  moving  about  at 
pleafure,  which  is  an  objetf  of  the  utmoft  importance.     A 
defjre  to   obviate   thefe   difficulties  induced  the  author   to 
contrive  a  machine  in  which  a  man  could  not  only  rife  and 
defcend  at  pleafure,   but  even  at  the  depth  of  from  20  to  60 
feet  and  more  under  water,  walk,  breathe,  and  move  freely ; 
and  he  was  fo  far  fuccefsful  that  au  experiment  made  v^ith 

his 
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his  machine  in  the  river  Oder^  in  the  prefence  of  a  great 
many  fpeAators,  exceeded  what  could  have  been  expected. 

It  is  well  known^  that  the  prelTiire  of  water  increafes  with 
its  depth  3  and  as  water  is  a  denfe  body,  a  man  cannot  defcend 
far  in  it  without  experiencing  a  very  ftrong  preflure  :  fo  that 
if  a  diver,  whofe  head  is  five  feet  below  the  furface,  attempts 
to  breathe  through  a  pipe,  he  finds  himfelf  incapable  of  in- 
haling the  air,  on  account' of  the  preflure  he  fuftains  on  his 
breaft.  A  man,  therefore,  to  defcend  to  a  great  depth,  muft; 
have  his  body  and  breaft  free  from  the  external  preflure  of 
the  fluid.  In  order  to  fecure  him  from  this  inconvenience, 
the  author  has  invented  a  fort  of  harnefs,  -made  of  ftrong 
tin  plate,  in  the  form  of  a  cylinder,  which  goes  over  the 
diver's  head,  and  w^hich  conflfts  of  two  parts,  that  he  may 
conveniently  thruft  his  arms  through  it  and  put  it  on ;  alfo 
a  jacket  with,  fhort  fleeves,  and  drawers  of  ftrong  leather. 
All  thefe  being  water-tight,  and  clofcly  joined  round  the 
body  of  the  diver,  fecure  every  part  of  him  but  the  arms  and 
legs  from  the  prefliire  of  the  water,  which  at  the  depth  of 
20  feet  will  occaflon  no  inconvenience  to  tiiefe  parts. 

Tie;.  I  {Plate  i)  reprefents  the  diver  covered  with  the 
harnefs,  jacket  and  drawers. 

Fig.  a  is  the  upper  part  of  the  cylinder,  the  diameter  of 
which  is  equal  to  the  breadth"  of  a  man  at  the  top  of  the  hip- 
bone. It  is  15  inches  in  height,  has  a  globular  top,  and  is 
made  of  the  ftrongeft  tin-plate. 

In  the  infide  of  the  cylinder,  at  a,  is  a  ftrong  broad  iron 
hoop,  to  enable  it  to  withftand  better  the  preflTure  of  the 
water;  and  in  the  infide  of  the  top  there  are  two  pieces  of 
a  ftrong  hoop  of  the  fame  kind,  placed  over  each  other  in 
the  form  of  a  crofs  at  b.  A  ftrong  ring  of  brafs  wire  is 
foidered  upon  the  outfide  at  r,  that  the  jacket  may  be 
faftened  to  it  with  an  elaftic  bandage  to  prevent  it  from 
flipping  downwards.  At  d  d  are  the  upper  halves  of  the 
apertures  for  the  arms ;  and  e  e  are  holes  to  afford  light, 
and  into  which  the  eye  glafles  are  fcrewed ,  f  is  the  opening 

into 
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into  which  the  mouth-piece  of  the  breathing  pipe  is  fcrewed; 
and  g  is  an  aperture  for  looking  through^  as  well  as  for  the 
purpofe  of  breathing  when  out  of  the  water,  and  which,  by 
means  of  the  cover  h  fafpended  from  it,  can  be  fcrewed  up 
before  the  diver  enters  the  water. 

I  iii.  3  reprefents  the  under  part  of  the  cyUnder,  which  is 
alfo  15  inches  in  height,  and  which  at  i  and  k  is  ftrengthened 
by  iron  hoops  on  the  inlide,  in  the  fame  manner  as  the 
former.  To  the  lower  hoop  h  are  foldered  four  fmall  rings^ 
to  which  are  faftened  ftrong  leather  ftraps,  three  inches  in 
breadth,  that  can  be  buckled  crofs-wife  over  the  flioulders, 
and  fupport  the  whole  machine ;  /  /  are  the  under  halves  ot 
the  apertures  for  the  arms ;  m  is  alfo  a  ring  of  brafs  wire 
foldered  to  the  cylinder,  which  ferves  to  keep  faft  the  jacket 
when  buckled  on,  and  to  fupport  the  upper  cylinder  {fg.  2) 
which  flips  over  the  under  one,  and  on  that  account  the 
under  one  is  a  little  fmaller  fo  as  to  fit  into  the  upper  one. 
Ther^  is  alfo  another  fuch  ring  at  71^  in  order  to  prevent  the 
drawers  from  falling  down. 

At  0  [fg.  2,  and  fg,  6)  is  a  ftrong  femicircular  piece  of 
iron,  the  ufe  of  which  is  to  prevent  the  drawers,  when  preiTed 
by  the  water,  from  touching  the  under  part  of  the  body, 
otherwife  the  preffure,  even  at  the  depth  of  fix  feet,  would 
be  infupportablc.  As  it  is  not  poflible  to  few  the  leather 
fo  clofcly  as  to  prevent  water  /rom  forcing  its  way  through 
the  feams,  a  fmall  pump  is  fufpended  at  />,  for  the  purpofe 
of  pumping  out  the  water  when  it  has  rifen  to  the  height  ot 
a  few  inches  in  the  lov/er  cylinder.  Four  hooks  q  qq  q 
foldered  to  the  lower  part  of  the  cylinder  are  for  the  purpof^^ 
of  fufpending  weights  from  them. 

The  jacket  r  {fig,  i)  with  fhort  fleeves  that  cover  the 
upper  part  of  the  arms,  ferves  to  prevent  the  water  from 
penetrating  through  the  joining  of  the  cyhnders,  where  the 
one  is  inferted  into  the  other,  as  alfo  through  the  holes  for 
the  arms,  as  it  is  bound  faft  round  both  parts  of  the  cylinder 

and 
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and  llkcuirc  round  the  arms.     The  cafe  is  the  lame  with 

the  drav/ers,  which  are  bonnd  clofe  round  the  knees.        ^ 

Fig.  4  reprefcnts  a  brafs  elaftic  bandage,  employed  for 
faftening  on  the  jacket,  and  which,  when  hooked  tooether,  \; 
fcrewed  faft  by  means  of  the  fcrew/,  three  inches  i^i  len<rth. 
A  brafs  bandage  is  here  ufcd,  becaufe  leather  is  apt  to  flretch. 
and  on  that  account  might  be  dangerous. 

'^ig.  5  is  the  mouth-piece  to  which  the  pipes  xy  are 
faftened,  and  which  is  fcrewed  on  at  /  [fg.  2) ;  /is  the 
fcrew^  tc  the  part  that  goes  into  the  machine^  and'  which  is 
taken  into  the  mouth;  ^j  the  exterior  part  of  it,  in  which 
there  13  a  partition  .^  in  order  to  feparate  the  pipes;  and  ^ 
is  an  aperture,  that  the  air  in  the  machine  may  communis 
cate  with  the  pipe  j'. 

The  internal  diameter  of  thefe  tubes  is  three  fourths  of 
an  mch  Rhinlandifli.  Ihey  confift  of  ftron^'  brafs  wire  1 1 
hne  m  thicknefs,  wound  into  a  fpiral  forn^,  and  covered 
with  ftrong  leather.  In  order  to  fave  expence,  fix  yards  of 
the  pipe,  from  the  mouth-piece,  may  be  made  in  this  man- 
ner, and  the  reft  of  tubes  of  tin-plate  three  or  four  yards 
m  length,  joined  together  with  pieces  of  leather-pipe  about 
a  foot  m  length,  prepared  in  the  firft  manner. 

The  refervoir  a  (fig.  j)^  applied  in  fuch  a  manner  that  it 
can  be  fcrewed  oB]  is  for  the  purpofe  of  colleaincr  the  fmall 
quantity  of  water  that  might  force  itfelf  into  the^breathincr 
pipe  when  long  ufed,  and  which  otherwife  would  be  in 
continual  motion  and  render  breathing  difagreeable. 

To  prevent  the  leather  from  becomhig  hard,  and  to  clofe 
tip  Its  pores,  fo  that  it  may  be  rendered  water-ticrht,  the  fol- 
lowing mixture  w^s  rubbed  over  it :  viz.  6  pa^rts  of  wax 
2  of  Venetian  turpentine,  2  of  pitch,  and  2  of  melted  ho.s- 
lard.  It  IS  alfo  to  be  obferved,  that  the  beft  and  ftron^cft 
leather  imift  be  ufed  for  the  tubes,  and  that  ftripes  of  leatter 
muft  be  fewed  very  clofely  on  the  feams  of  the  jacket  and 
drawers. 
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it  the  machine  be  intended  for  diving  to  a  great  depth^  it 
fnuft  be  conftriKfted  in  as  ftfong  a  manner  as  poffible^  and 
iho.  drawers  mult  be  turniflied  with  iron  ribs  in  the  iniide 
faitened  by  means  of  hoops  to  the  ni^achine^  as  may  be  feeii 
fig.  3  and  6,  over  which  a  net  of  fmall  chains  or  Rrong 
cords  mufl:  be  liooked  or  tied  to  the  hoop  ly  and  alfo  to  the 
hoops  2 J  2,  2,  2,  by  means  of  the  holes  made  in  them  for 
that  parpofe;  but  thefe  chains  or  cords  in  particular  which, 
go  .behind  mufi:  not  be  drawn  too  tight^  that  the  diver  may 
be  able  to  bend  his  body. 

The  ribs  i,  i,  are  fcrewed'  on  the  infide  to  the  (trong  iron 
hoop  k,  but  iu  fuch  a  manner  as  to  be  moveable;  and  as 
the  centres  reil  on  the  hips,  the  diver  can  move  his  leo^s 
backwards  and  forwards.  To  thefe  ribs  the  two  hoops  2,  2, 
are  made  faft  bv  riveting  at  3,  3,  and  the  two  interior  rib^' 
4,  5 — 4,  5  arc  failcncd  in  the  like  manner.  To  the  latter 
mull  be  foldered  at  5,  5,  a  circular  piece  6,  6,  6,  of  the  like 
radius  as  the  part  0,  which,  as  the  diver  v/alks,  moves  back- 
wards and  forwards  on  0  by  meal^s  of  a  groove,  at  the  fiune- 
time  that  the  outer  ribs  move;  and  on  account  of  thefe  ribs, 
hoops,  &c.  the  prelTure  c^"  the  water  upwards  will  prefent 
the  lefs  impediment  to  the  diver,  as  it  can  acl  only  accord---' 
ing  to  the  diameter  of  the  fmallelt:  hoops  3,  4 — 3,  4. 

The  author  gives  the  follovring  initruetions  for  uUng  a 
machine  of  this  kind.  When  the  diver,  after  being  made 
acquainted  with  all  the  parts  of  the  machine,  has  put  it  on 
and  fufpended  from  it  the  proper  weights,  let  him  enter  the 
water  at  any  convenient  place,  and  advance  till  it  reaches  to 
his  eyes,  while,  the  end  of  the  pipe  is  held  by  a  perfon  on- 
the  bank.  If  the  diver  can  then  breathe  with  eafe,  and  if 
no  water  forces  itfelf  into  the  pipe,  which  mufl  be  left  to 
float  on  the  water,  he  may  proceed  till  it  covers  his  head, 
having  firfl  taken  the  precaution  to  tie  a  flrong  rope  to  one 
of  his  arms.  After  thi^/ he  may  flop  for  fome  time,  and  then 
gradually  go  deeper  and  deeper,  makingj^fignals  that  he  finds 
kimfelf  at  eafe^  by  pulling  the  rope,  or  by  fpeaking  through 
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the  pipe.  If  a  man  exercifes  himfelf  in  this  manner  foi' 
feveral  days  fucceffively,  flill  increafing  his  depth^  he  will 
foon  be  able  to  dive  boldly,  and  to  m'ove  under  the  water 
with  eafe  and  freedom  :  when  he  wifhes  to  afcend,  he  needs 
only  unhook  the  weight,  which  will  drop  to  the  bottom;  and 
being  then  lighter  than  an  equal  volume  of  water,  he  will 
rife  to  the  furface.  To  preferve  the  weight  from  being  loft, 
a  particular  rope  muft  be  employed,  which  may  be  let  down 
to  the  diver  upon  his  making  a  certain  fignal,  and  which  he 
may  faften  to  the  weight  before  he  unhooks  it. 

By  following  thefe  direftions  a  refolute  man  may  be 
tauoht.  in  the  courfe  of  a  few  davs,  to  dive  to  a  moderate 
depth,  though  on  account  of  various  preparations  and  un- 
forefeen  diffit:u!ties,  the  author  employed  five  whole  weeks 
in  teaching  one  who  was  unacquainted  with  fwimming. 
This  man,  called  Frederick  William  Joachim,  a  huntfman 
by  profeffion,  dived  in  the  above  apparatus  into  the  Oder, 
near  Breflau,  where  the  water  was  of  confiderable  depth 
and  the  current  ftrong,  on  the  24th  of  June  1797,  before 
a  great  number  of  fpectators,  and  fawed  through  the  trunk 
of  a  tree  which  was  lying  at  the  bottom.  He  fliewed  alfo 
that  he  could  have  faftened  funk  bodies  to  a  rope  in  order  to 
be  drawn  up,  and  that  in  cafe  any  impediments  fliould  pre- 
vent the  ufe  of  the  faw,  fuch  trunks  might  be  hewn  to 
pieces  by  an  axe.  It  clearly  appears,  therefore,  that  two 
men  furniflied  with  fuch  apparatus  could  faw  to  pieces  large 
beams  of  wood  lying  at  the  bottom  of  rivers,  which  are 
often  a  great  obftruftion,  and,  on  account  of  their  fize,  can-r 
not  be  otherwife  removed.  ^ 

One  part  of  the  conftru^lion  was  attended  with  an  hicon- 
venience,  which  it  may  be  proper  to  mention.  It  has  been 
already  remarked,  that  a  man  at  the  depth  of  five  feet  under 
the  water  cannot  breathe  without  a  machine ;  and  though 
one,  fuch  as  that  above  dcfcribed,  will  defend  his  breaft  and 
body  from  the  prefTure  of  the  water,  yet  though  it  be 
furnifhed  with  a  pipe  to  breathe  through,  it  will  appear, 
3  from 
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fi'om  what  follows,  that  this  w^ill  be  impofliblc.  The  air 
which  furroLinds  the  diver  in  this  machine  amounts  to 
fomewhat  more  than  a  cubic  foot.  Now  if  he  inhales  air 
through  the  pipe  fcrewed  to  the  machine,  his  body  muft 
diftend  a  fpace  equal  to  the  volume  of  air  inhaled,  confe- 
quently  he  compreffes  fo  much  the  air  that  furrounds  him 
in  the  machine.  But  as  this  is  impoflible,  on  account  of 
,  its  too  great  refiftance,  he  does  not  obtain  air  fufficient  to 
fupport  life,  and  is  almoft  in  the  fame  ftatc  as  if  furrounded 
by  water.  To  be  convinced  of  the  truth  of  this,  let  any  one 
take  a  cafk,  equal  in  content  to  one  or  two  cubic  feet ;  pref* 
his  mouth  againft  the  aperture  of  it,  and  try  whether  he  can 
without  difficulty  breathe  back  into  it  the  air  he  has  inhaled, 
A  larger  fpace  around  the  diver  in  the  machine  would  make 
breathinci^  eafier,  but  would  not  render  him  fufficientlv  eafv 
to  labour.  The  interior  air  in  the  machine,  therefore,  muft 
be  conne6led  with  the  pipe  deftined  for  breathing,  in  order 
that  it  may  be  at  freedom  to  dilate  as  his  body  is  extended ; 
and  it  is  only  by  a  conftru6lion  of  this  kind,  as  fliewn  at  x 
in  defcribing  fig.  5,  that  a  man  can  breathe  while  inclofed 
in  fo  fmall  a  fpace.  The  author,  at  firft,  had  furnifhed  his 
mouth -piece  with  a  valve,  that  the  air  might  be  again  ex- 
haled through  it ;  but  this  valve  was  fo  ill  conftrucled  that  it 
conveyed  the  exhaled  air  into  the  pipe  deftined  for  breath- 
ing. As  he  found  that  this  was  attended  with  inconvenience, 
on  account  of  the  moifture  which  adhered  to  it,  he  after- 
wards omitted  the  valve  entirely. 

The  diver,  therefore,  muft  fuffer  the  air  inhaled  through 
the  mouth-piece  u  to  efcape  through  his  noftrils  into  the 
machine ;  and  then  the  air  in  it  will  remain  equally  elaftic. 
The  next  time  he  draws  breath,  the  air  in  the  machine  will 
be  forced  out  from  it  at  x  by  the  diftention  of  his  body.  By 
thefe  means  he  will  be  able  to  breathe  freely  and  eafily  for  a 
long  time;  and  thus  thd  chief  difficulty  is  overcome. 

We  cannot  better  conclude  our  account  of  M.  Klingfert's 
Vol.  III.  p  divm^ 
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diviner  machine  than  by  recommending  it  to  the  attentlo'^ 
of  that  benevolent  inftitution  which  has  been  the  mean^  isi 
the  hand  of  Providence_,  of  averting  the  tear  of  forrow  from 
the  eve,  and  incxpreffibie  anguilh  from  the  heart,  of  many 
individuals  who  daily  implore  that  the  richeft  bleffings  of 
Heaven   may    be    ihowcred    down    upon    the    Humans 
SocIETY^     The  apparatus  feems  fo  well  contrived  in  all 
its  parts,  as  almoft  to  preclude  the  poffibility  of  improving 
it:  yet  there  can  be  little  doubt  that  by  the  ingenuity  of 
Britifh  artifts  it  might  be  ftmplilled  a  little,  and  produced  at 
fo  cheap  a  rate  that  the  funds  of  the  Society  might  be  able 
to  add  iuch  machines  to  their  other  apparatus  for  faving 
people  from  drowning.     If  fuch  machines  were  depofited  at 
the  places  where  accidents  of  this  kind  moll  ufually  occur, 
and  fome  perfons  in  the  neighbourhood  inftru6led  in  the  ufe 
of  them,  how  fpeedily  might  the  unhappy  vi6lim  be  often, 
rci'cued  from  death  !  How  infinitely  preferable  would  this  be 
to  drafro-ino;,  and  how  much  more  certain  in  its  refult,  finct. 
the  dlver^  when  under  water,   could  look  round  him  for  his 
objecl,^  and  proceed  directly  to  the  fpot !     For  fuch  a  pur- 
pofe  it  vv  ould  be  adviiable  to  make  the  machine  fo  larger 
that  it  would  require  an  extra  weight,  more  than  equivalent- 
to  that  of  a  man's  bod\-  in  water,  to  fink  it :  the  diver,  by  un- 
hookincr  the  weight  or  weights,  would  then  be  enabled  to  af- 
ccDu  to  the  furlacc  of  tlie  water  with  the  patient  in  his  arms-* 
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From  Profellbr  Gmelin's  Gottingifches  Journal  derNa- 
turwiiTcnfchaftcn,  Vol.  L  Part  2. 

iS  OTWITHSTANDING  the  great  progrefs  which  the 
fciences  have  made  in  the  prefent  century,  and  though  our 
Kfiowledae  of  the  ^tmofphere  has^  in  particular,  been  much 

enlarged. 
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enlarged,  we  are  ftill  fa.r  from  being  able  to  explain  all  its 
phenomena,  efpeclally  thofe  of  the  luminous  kind,  in  a  man- 
ner fufficicntly  fatisfactor}'  to  the  cautious  and  reflecting  phi- 
lofopher.  Though  many,  in  confequence  of  the  important 
-difcoveries  made  refpe6ling  the  electricity  of  the  clouds,  ima- 
gine that  they  have  found  in  the  eleclric  fluid,  fo  widely  dif- 
fufed,  a  certain  key  to  all  diftant  phenomena  of  aflmilar  kind, 
yet  the  greater  part  of  them  as  mere  obfervations,  and  the 
explanations  given  of  them  as  mere  hypothefes,  muft  be  left 
to  the  decifion  of  pofterity.  It  would  be  ufelefs,  and  perhaps 
it  is  impoflible,  to  mention  all  thefe  phenomena  in  any  cer- 
tain order;  but  the  moft  Angular  of  them  are  large  fire-balls 
{bolides),  which,  on  account  of  their  importance  in  natural 
philofophy,  have  in  modern  times  excited  univerfal  atten- 
tion *. 

Refpe6ting  the  origin  and  nature  of  thefe  phenomena, 
which  are  but  feldom  feen,  and  always  furprife  us  as  it  were 
accidentally,  we  can  venture  conjectures  and  explanations 
only  when  we  have  compared  a  feries  of  obfer\'ations  care- 
fully made  with  the  circumftances  by  which  they  were  at- 

*  On  the  13th  of  July  1797,  about  41  minutes  after  nine  in  the  even- 
ing, I  had  the  good  fortine,  when  ki  company  with  federal  of  my  friends, 
to  fee  a  meteor  of  this  kind.     It  appeared  in  the  fouthern  part  of  the  ho- 
rizon, at  the  height  of  8  or  10  degrees  j  had  the  form  of  a  perfeft  globe 
or  fphere  well  defined  at  the  edges,  almoft  as  large  as  the  moon  when  at 
full,  and  proceeded  in  the  fpace  of  fcarcely  a  fecond,  while  its  courfe  wa& 
only  marked  by  a  fine  white  ftreak  of  light,  in  an  almoft  perpendicular  di- 
re£l!on   towards  our  horizon,  which  was  confined  by  houfes,  and  diiap- 
peared  behind  them.    Jts  colour  and  fplendour  near  the  middle  were  fome- 
limes   of  a  dazzling  white.     The  heat  during  the  day,  and  in  the  even- 
ing, was  eoniiderable.     The  thermometer  varied  from  j  8  to  20  of  Reau- 
mur,  and  between  the  hours  of  four  and  five  in  the  afternoon  there  had 
been  a  ftorm  in  the  lame  quarter   of  the  heavens.      At  the  furface  of  the 
earth  there  was  a  perfecl  caJm,   and  in   the  evening  the  weather-cocks 
ihewed  that  a  light  fouth-well  wind  prevailed  at   fome  height  in  the  at- 
mofphere.    At  the  time  of  this  phenomenon  the  earth  v/as  overfpread  by  a 
pale  mift,  through  which  no  ftars  could  be  perceived,  and  which  the  fol- 
iovving  night  became  a  thick  fog. 

F  2,  leaded. 
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tended_,  and  have  then  deduced  from  them  general  conclu- 
iions  *5  which  in  the  hands  of  the  mathematician  may  con-^ 
du^  with  the  greateft  certainty  to  a  knowledge  of  their  na- 
turCj  and  of  the  eaufes  by  which  they  are  produced.  I  ihall 
endeavour,  therefore,  to  prefent  the  reader  with  fuch  con- 
clufions  drawn  from  a  feries  of  obfervations  made  in  regrard 
to  fire-balls,  not  with  the  intention  of  giving  any  explana- 
tion from  them  myfelf,  but  in  compliance  with  the  excellent 
rule  laid  down  by  Le  Roy,  when  he  fays,  fpeaking  of  this 
circumftance  :  *'Let  us  always  colle6l  obfervations  without 
beino-  too  forward  to  deduce  confequences  from  them,  and 
to  explain  phenomena  refpe6ling  which  we  have  at  prefent 
io  little  knowledge  f. 

Some  of  the  obfervations  here  given,  as  well  as  the  con- 
clufions  drawn  from  them,  have  been  already  employed  by 
Dr.  Chladni,  in  a  particular  trcatife  %  to  explain  the  origin  of 
the  mafs  of  iron  foimd  by  Profeffor  Pallas  in  Siberia  §,  and 
other  malfes  of  the  like  kind,  as  well  as  ftones  which,  ac- 
cordino-  to  accounts  worthy  of  credit,  are  faid  to  have  fallen 
from  the  heavens,  and  therefore  more  in  a  geological  than  a 
meteorological  view.  My  objeA  is  quite  different.  I  pro- 
pofe,  notwithftanding  the  difficulty  of  determining  properly 
from  the  obfervations  made  to  what  clafs  of  luminous  ap- 
pearances Cuch  phenomena  belong  ||,  to  colled  together  thoft 
acGouiits  which  have  been  confidered,  at  lead  with  fome 

proba- 

♦  II  faiidioiretuclrer  avec  foin  fes- rapports  <iQ  cts phinomenes  avec  hs  au- 
tres  phciioniencs  atmofpheriques j  rechereher  letat  du  ciel  avant  et  apris 
Icur  apparition,  determinier  les  terns,  les  circonftances  et  lieux  ou  ils  font 
ks  plus  comip.uns,  favoir  pourquoi  ils  font  tares,  et  pourquoi  ils  arrivent. 
Que  d'obfervations  a  faire  !    Que  d'obfervateurs  a.  occuper  ! — Semiebier, 

f  Memorres  de  i'Academie  des  Sciences,  1771. 

\  Ueher  den  Urfprung  der  Yon  Pallas  gefundenen  und  anderer  ihr  ahn" 
lichen  Eifen-MaiTen,  von  C.  F.  F.  Chladni.     Riga  1794. 

5  See  Philofophical  jNIagazine,  Vol.  II.  p.  i. 

[|  Henry  Barham,  as  mentioned  in  the  Philofophical  Tranfa£\ions,  voK 
;6XXr  p.  S37,  faw  in  Jamaica,  in  the  year  j7oo,  a  flamiag  fire-ball,  of  the 
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probability,  as  alluding  to  the  fame  kind,  and  in  mofi:  cafej 
jult  as  they  were  given  by  the  obfervers,  without  paying  at- 
tention to  any  particular  mode  of  explanation,  in  order  fco 
4ifli{t  thofe  whofe  attention  is  occupied  with  the  origin  and 
nature  of  thefe  bodies,  to  examine  the  old  and  new  hypo- 
thefes  formed  refpetSling  them,  or  to  fupport  future  ones,  if 
neceflary.     Thefe  meteors  appear,  then, 

1.  In  every  climate.  Of  fifty  obfersations  with  which  I 
am  acquainted,  three  were  made  immediately  under  the  equa- 
tor * ;  three  in  a  fouthern  f,  and  44  in  a  northern  latitude  ; 
and  this  difproportion  arifes  merely  from  the  greater  number 
of  accounts  brought  to  us  from  the  latter,  and  the  greater  at- 
tention of  the  obfervers  ;  fur  we  are  aiTured  by  Forfter,  that 
he  faw  feveral  fire-balls  in  the  fouth  feas  X* 

2.  At  every  feafoa  of  the  year.  I  am  acquainted  with  oh- 
fcrvations  made  in  ever\^  month  except  September;  and  of 
thefe  feveral  were  made,  but  betv/een  the  45th  and  55th 
degree  of  northern  latitude,  in  all  the  months  except  April, 

fizeofabomb,  defcend  towards  the  earth  ;  bit  thcjgh  the  ground' was 
dug  up  around  the  place  where  it  feemcd  to  fall,  nothing  could  be  per- 
ceived except  burnt  grafs  and  a  fulphurcous  fmell.  A  violent  ftorm,  it  is 
(aid,  had  taken  place  a  little  before,  which  makes  it  highly  probable  thai 
this  phenomenon  was  nothing  elfc  than  lightning,  efpecially  as  Reimarus 
relates,  that  lightning  has  been  feen  to  fall  upon  houCes  and  condudlors  in 
^  globular  form,  and  that  a  fulphureous  fmell  has  been  afterwards  pcr>- 
ceived  :  [ce  Rei/TtarusvoTri  B/iz,  HsLmhvrg  1794,  p.  51,  155*  319.  An 
obfervation  of  two  balls  proceeding  towards  each  other  before  a  thunder 
cloud,  made  by  Hartman,  in  July  1758,  feems  to  be  of  the  like  kind.  See 
Verwandfcbaft  der  EUktriJchen  Kraft  m'lt  den  Lufterfcheinungrn,  Hanover 
*7  39»  P'  ^3  7)  a^d  alfo  a  flafti  of  lightning  mentioned  by  Reimarus,  p.  12. 
Other  inflances  of  the  two  phenomena  being  cc-nfounded,  are  noticed  by 
Dr.  Chladni  in  his  work,  p.  2. 

'■''■  Ulloa's  Voyage  ro  South  America.     Lond.  1760.  Vol.  i.  p.  354,  and 
vol.  ii.  p.  22C, 

t  Journal  des'Obfervations  Fhyfiques,  Mithematiques  et  Botariques, 
par  Louis  Feuiile.     Paris  17 14.     Vol.  i.  p.  116,  119.  and  vol.  iii.  p.  92. 

\  Forfttr's  Obfervations,  made  during  a  voyage  round  the  world,  on 
Phyfical  Geography,  &c,  p.  119. 

F  3  JuQ« 
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June  and  Septembeiv  It  cannot^  thevcfore_,  be  faid  that^  like  . 
ftorms,  they  appear  more  frequently  at  one  time  of  the  year 
than  another. 

3.  At  ever}^  period  of  the  day.  The  hour  when  thefe 
phenomena  took  place  is  not  indeed  given  by  every  obferver, 
but  obfervations  have  been  made  both  by  night  and  by  day. 
The  greater  part^  however,  have  been  made  in  the  evening, 
when,  being  more  perceptible  to  the  eye^  it  was  lefs  poffible 
for  them  to  efcape  notice. 

4.  Thev  appear,  for  the  moft  part,  when  the  fky  is  ferene. 
This  remark  is  exprefsly  made  in  regard  to  26  of  the  above 
mentioned  (to:  and  in  resjard  to  the  reft  it  is  to  be  concluded 
from  concomitant  circumftances,  fuch  as  their  height,  &c. 
The  heavens  were  often  covered  only  with  a  pale  mift  *,  and 
fome  few  were  feen  to  proceed  from  light  clouds  f,  which 
gives  us  reafon  to  fuppofe  that  they  came  from  a  greater 
heicrht  than  thefe  clouds. 

5.  Moft  of  them  were  feen  to  move  with  a  very  rapid 
motion,  and  of  thofe  on  the  velocity  of  which  obfervations 
have  been  made,  that  is  faid  to  have  moved  quickell  which 
was  feen  in  the  month  of  November  1758,  and  which,  ac- 
cording to  the  calculation  of  Sir  John  Pringle  :[,  pafTed  over 
thirty  EngUfli  or  feven  German  miles  in  one  fecond ;  a  ve- 
locity greater  by  3!  miles  in  a  fecond,  than  that  of  the 
motion  of  the  earth  in  its  orbit.  The  one  faid  to  have 
moved  (loweft  is  that  which  was  feen  by  Balbus  at  Bologna, 
in  the  month  of  March  I7i9§,  and  which  proceeded,  ac- 
cording to  his  reckoning,  at  about  1530  feet  or  0,067  of  a 
German  mile  in  one  fecond.    But  there  is  reafon  to  conclude 

*  Br§{lauer  Sammlungen:  von  Natur-und  Meiicin-Gefchichten.  III. 
Jan.  i7i6,p.  544.     Hanov.  Magazin  1791,  p.  1628. 

f  Kreflauer  Sammlungen  xxix.  Aug.  1724,  p.  r*^'9«  Compare  Lichtcn- 
bergs  Gothailches  Magazin,  vol.  iii.  prr    2.  p.  92  ;   vol.  iv,  pait  2,  p,  1(4. 

+  Philofoph.  Tranfa6l-ons,  vol.  li.  part  1.  p.  218. 

§  De  Bonon.  Scient.  Inftit,  Comment,  vo^  i.  p.  z8j. 

that 
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that  the  movement  of  others  *,  the  courfe  of  whichj  as 
might  be  conjectured  from  their  long  train,  was  not  in  the 
direction  of  the  eve,  muft  have  been  much  (lower.  Some 
appear  alfo,  unlefs  thefe  be  refufed  a  place  here,  to  be  pecu- 
liar to  one  part  of  the  heavens  f. 

6.  They  proceed  from,  as  well  as  towards,  all  points  of  the 
compafs.  The  greater  part  of  them,  however,  have  beyond 
2k\  difpute  appeared  in  the  northern  or  fouthern  parts  of  the 
horizon  ;  but  no  jreneral  conclufion,  in  re2:ard  to  their  con- 
neclion  with  the  northern  X  or  fouthern  lights,  can  be  drawn 
fpom  this  circumftance,  though  fome  obfen^ations  made  in 
Sweden  §  feem  to  favour  fuch  an  hypothefis. 

7.  They  do  not  alwavs  move  according  to  the  dire6lion  of 
the  wind.  The  third  obferved  by  Ulloa  makes,  perhaps  ac- 
cidentally, an  exception ;  and  the  fpindle-fhaped  meteor 
I'een  by  M.  Lichtenberg,  at  Gottingen,  on  the  12th  of 
November  I),  was  towards  the  S.  S.  E.  the  then  direction  of 
the  wind,  which  however  near  the  earth  was  very  little  felt. 
Befides,  their  velocity  was  feldom  or  never  proportioned  to 
that  of  the  wind  ;  as  during  the  moft  violent  itonn  it  does 
not  move  above  100  feet  per  fecond.  When  fuch  meteors 
have  appeared,  it  has  been  generally  calm;  but  fome  of 
them  were  followed  by  wind  f ,  and  Forfter  obferved  that 
after  each  iire-ball  which  he  faw  a  violent  wind  took  place. 

^  Breflauer  Sammlungen,  iv.  May  jyiS,  p.  1077;  Philofoph.  Tranf- 
aftions,  vol.  xliii.  No- 477,  p.  55.4;  and  Gothaifcbes  Magazin,  vol.  \v, 
part  z.  p,  164. 

-f  Hof  in  A£ta  Litteraria  et  Scient.  Sueciae,  an.  1734,  p.  78  j  and  De 
GenfTance  in  Hifioire  de  I' Acad,  des  Sciences.     Paris  173S'.  p.  36. 

X  Bergman's  Phyiic.  Befchreibung  der  crdkugel,  vol.  ii.  p.  78.  Bern- 
ftofFin  Rozier's  Journal  de  Phyfiaue,  1784,  p.  115^  and  Blagden  in  the 
Philofoph.  Tranl^aftions  for  1784,  p.  219. 

§  Hof  and  Celfius  in  Acla  Litteraria  et  Scient.  Sueciae,  an.  1734,  P-  7^ 
and  81.     Gifler  in  Schwedifche  Abhandlungen,  vol.  xxv.  p.  65. 

II  Hannovrifches  Magazin,  1751,  p.  1626. 

f[  Ada  Litteraria  Sueciae,  1734,  P*  7^  5  and  Chladni  in  Gothaifches 
Magazin,  voi.  xi.  part  2.  p.  112. 

F  4  S.  They 
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8.  They  almoft  all  fell  towards  the  earth,  and  confequently 
from  a  rarer  to  a  denfer  atmofphere,  as  in  moft  cafes  might 
be  concluded  from  their  foon  becoming  conliderably  en- 
larged. Some  of  them,  however,  particularly  thofe  which 
moved  flowly,  feemed  to  proceed  in  a  horizontal  direftion 
over  the  furface  of  the  earth ;  but  none  of  them,  according 
to  every  appearance,  moved  upwards.  Their  motion,  there- 
fore, cannot  be  explained  in  the  fame  manner  as  that  of 
Iky- rockets  *,  where  the  fuperior  air  is  rarified  by  the  flame, 
and  that  below  condenfed. 

9.  Their  form  was  fometimes  perfectly  globular,  and  fome- 
thnes  more  fpindle  fhaped ;  fo  that  their  length  often  occu- 
pied feven  or  eight  degrees  of  the  heavens.  When  obferved 
to  move  with  great  velocity,  they  had  a  long  tail  behind, 
which  arofe  chiefly  from  the  continuance  of  the  impreflion 
made  on  the  eyef.  Others,  however  J,  and  particularly 
thofe  which  moved  flowly,  fhcwed  that  a  part  of  the  tail 
belonged  to  the  body  itfelf ;  and  it  would  appear  that  the 
long  train  which  marks  their  courfe,  ought  often  to  be  ex- 
plained rather  by  traces  left  behind  them  than  by  mere  im- 
preflion § . 

10.  Their  apparent  magnitude  was  very  different,  but 
on  feveral  occafions  greater  than  that  of  the  moon  ||. 

''  Gc  tha  fches  Magazin,  vol.  iii.  part  2.  p.  95. 

f  Intelligimus  magis  qua  appareat  ftella,  quam  qua  eat.  Itaque  velut 
igne  continue  totum  iter  fignat,  quia  vifus  noftri  tarditas  non  fubfequitur 
momenta  currentis,  fed  videt  fimul  et  unde  cxfilierit  et  quo  pervenerit. 
Quod  fit  in  fulmine,  longus  nobis  videtur  ignis  ejus,  quia  cito  fpatium  fuum 
tranfillr,  et  oculis  noftris  occurrit  univcrfum,  per  quod  dejc(5tus  eft.  At 
ille  riou  eft  extent!  coipo|:is  per  omne  qua  verit.  Seneca  Q^eft.  Natur. 
lib.  i.  cap.  xiv. 

+  Robinfon  in  the  Philofoph.  Tranfa6tions  for  1784,   part  i.  p.  ^25. 

§  Breflauer  Sammlungen,  i.  1717.  p.  157;  Philofoph.  Tranfa^lions^ 
vol.  xli.  part  z.  p.  S70,  vol.  xlii.  p.  i  j  and  Tranla^lions  of  the  American 
Philofoph.  Society,   vol.  ii.  p.  173. 

jl  Hiftoire  de  I'Acad.  des  Sciences^  Pacis  1761.  p.  2,2.  Gothaifches 
Magazin,  vol.  iii.  part  ii.  p.  9a. 

II,  Onlf 
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1 1 .  Only  a  few  of  them  had  an  apparent  motion  round 
their  axes*. 

12.  The  greater  part  of  them  difFufed  a  very  lively  dazzling 
light  t ;  the  fewer  number  a  faint  liffht.  Their  colour  and 
fplendour  were  very  different  and  variable ;  fometimes  red, 
fometimes  blue,  fometimes  violet,  fometimes  in  part  yellow 
or  dazzling  white,  and  fome  exhibited  the  prifmatic  colours  X. 
Several  have  been  feen  to  burn  with  a  bright  flame,  and 
others  as  if  in  a  ftate  of  ignition. 

13-.  Their  real  diameter,  as  far  as  could  be  afcertained, 
fometimes  by  conje6lure  and  fometimes  by  a£lual  meafure- 
ment,  was  always  very  confiderable.  The  diameter  of  that 
refpe^ling  which  Sir  John  Pringle  made  calculations  from 
various  obfervations  he  collected,  and  of  that  feen  by  Mr* 
Rittenhoufe  §  at  Philadelphia,  in  the  month  of  October  1779, 
were  at  moft  about  half  a  German  mile. 

14.  They  fee'm  to  have  originated    at  a  very   different, 

though  moll  of  them  at  a  very  confiderable  height  above  the 

furface  of  the  earth.     At  any  rate  all  of  them,  whofe  mean 

or  greateft  height  was  fubje£led  to  any  calculation,  exceeded 

that  of  the  higheft  clouds,  as  clouds  are  fcarcely  perceptible 

at  the  height  of  13,500  toifes ;  and  Silberfchlag  found  the 

greateft  height  of  the  fire-ball,    which   appeared   in  July 

1762,  to  be  19  German  miles,  or  72,276  toifes.     On  this 

account  their  origin,  as  Reimarus  and  Chladni  have  already 

fufficiently  fhewn,  is  not  to  be  afcribed  merely  to  ele(?tricity, 

though  fome  have  confidered  them  as  occafioned   by  the 

action  of  the  electric   fluid  between  the   clouds   and   the 

northern  lights,  which  would  agree  exceedingly  well  with 

• 
'■*  Nova  A(fta    Nat.    Curiof.   vol.  i.   pi  348.     Theorie  der  am  23  flen. 

Jul.   1761  erfchienenen  Feuerkugel  von  J.  E.  Silberfchlag.  Magd.  Siend. 

'\j,  Leipz.  1764.  4. 

f  Philofoph.  Tranfa6lions,  vol.  xli.part  i.  p.  346. 

t  Gothaifches  Magazin,  vol.  iv.  part  a.  p.  164.     HannmTJfches  Maga- 

lin,  1791,  p,  1627. 

§  Tranlaftions  of  the  American  Philofoph.  Society,  vol.  ii.  p.  175. 

their 
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their  a6lual  height;  as,  according  to  the  meafuremenCof 
Bergman,  Kaftncr  and  Lambert  ^,  the  northern  Hghts  have 
an  altitude  of  more  than  20  or  30  German  miles,  and  ac- 
cording to  every  appearance  no  fire-balls  have  been  feen 
higher.  On  the  other  hand,  this  general  conclufion  led 
Halley  t,  Franklin  :|:,  and  Rittenhoufe  §,  to  the  grand  idea, 
which  Dr.  Chladni  has  defended  with  fo  much  ingenuitv, 
that  thefe  phenomena,  as  well  as  fliooting  ftars,  are  cofmical 
meteors  belonging  to  the  atmofphere  of  the  fun,  which 
meeting  our  earth  in  its  courfe  round  that  luminary  are 
inflamed,  by  feme  caufe  or  other,  when  thev  enter  the 
earth's  atmofpliere.  The  phenomenon  alfo  feen  bv  De 
Genflance  at  Paris  in  the  month  of  Julv  1738,  and  the- 
like  obfervation  of  falling  ftars  on  the  higheft  mountains,  as 
well  as  on  the  furface  of  the  fea  ||,  but  in  particular  the  new 
diftant  luminous  phenomenon  obfer\'cd  by  M.  Schroterf, 
will  appear  the  more  favourable  to  this  hypothefis,  as  we  have 
reafon  to  fuppofe  that  there  are  proceiTes  carried  on  in  our 
atmofphere  with  which  we  are  as  little  acquainted  as  with 
thofe  carried  on  in  the  interior  parts  of  the  earth. 

15.  The  time  of  their  duration  was  very  different  :  that 
obfen'ed  by  De  Genffance  continued  half  an  hour ;  at  other 
times  their  duration  has  feldom  been  above  a  minute.  Few 
or  none  of  them,  however,  have  been  obferved  from  the 
commencement  of  their  appearance  till  tlie  time  when  they 
difapp  eared. 

16.  Many  of  them  in  their  courfe  threw  out  fparks,  and 
the  greater  part  of  them  were  feen  to  divide  themfelves  into 
fcveral,  fometimes  larger,  fometimes  fmaller  parts,  before  they 

♦  Gottingifcher  Tafchen-Calendar,  1778,  p.  52. 

■f  Philofoph.  Tranfaftions,  No.  341. 

t  Gothaifches  Magazin,   vol.  iv.  part  2.  p.  114;  and  rol.   ix.  part  3. 

§  Tranfaftiens  of  the  American  Philofoph.  Society,  vol.  il.  p.  175. 
1;  Brydone  in  the  Philofoph.  Tranfa6tions,  vol.  Ixiii.  part  i.  p.  167. 
^  Gothaifches  Msgazin,  vol.  xi.  part  i.  p.  Si. 
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entirely  difappeared.  This  divilion  alfo  feems  to  oppofe  the 
hypothefis  of  a  traft  of  inflammable  air  fet  on  fire  *,  which 
Dr.  Chladni  has  fufficiently  refuted  on  other  grounds. 

17.  This  burfting  into  pieces  was  for  the  moft  part  ac- 
companied with  a  rumbling  noife  like  thunder,  or  a  fudden. 
report.  This  was  obferved  to  be  the  cafe  in  regard  to  27  of 
the  50  above  mentioned ;  and  very  often  two  or  more  reports 
have  been  heard  in  fucceflion,  without  the  large  ball  being 
divided  into  fmaller  ones,  and  without  thefe  being  ftiU 
farther  fliattered.  But  as  thefe  reports  were  heard  at  a  very 
great  diftance  f,  and  as  many  w^iich  did  not  appear  to  be 
more  remote,  but  nearer,  have  burft  without  any  report  3  a 
queftion  arifes,  whether  we  are  to  confider,  as  Dr.  Chladni 
does,  this  violent  burfting  as  peculiar  to  all  thefe  phenomenal 

18.  Several,  after  burfting,  feemed  to  diffolve  into  fmoke*, 
and,  according  to   the  obfervation  made   by  Celfius  in  thcs 
month  of  March  1731,  a  vifible  fmoking  ft  ripe  feemed  to  be 
previoufly  inflamed.     The  greater  part  of  them,  however, 
after  exploding,  left  no  viiible  traces  behind. 

19.  In  fome  cafes,  after  their  difappearance,  a  fulphureotis 
fmell  was  perceived  §,  like  that  perceived  after  lightning  has 
fallen,  and  which  gave  occaflon  to  Mufchenbroek's  hypothefis 
of  an  accumulation  of  fulphureous  inflammable  vapours  that 
arife  from  volcanoes  and  fubterranean  pits,  and  being  drhxn 
together  by  the  winds  form  clouds,  that  by  fome  accident  or 
other  are  fet  on  fire  3  but  which,  however,  can  as  little  be 
reconciled  with  their  general  prodigious  height,  as  Silber- 
fchlag's  oily  and  flimy  vapours. 

*  Gehlers  Phyf.  Worterbuch,  art.  Feuerkugcl. 

f  Allgerr,  Hiftorie  der  Reifen,  vol.  ix.  p.  564;  and  Philofoph.  Tranf- 
a6Vions,  vol,  iii.  part  i.  p.  163. 

+  DeBonon.  Scienr.  Inftit  it.  Comment,  vol.  i.  p.  285;  Philofoph.  Traiif. 
aftions,  vol.  xli.  part  2.  p.  870,  vol.  xlii.  p.  i;  and  Hid.  de  I'Acad.  des 
Sciences,  Paris  1753,  p.  73. 

§  Breflaiier  Sammlungen,  i.  p.  157;  Philofoph.  Tranfaftions,  vol.1, 
p.  299  i  and  Goth.  Magazin,  vol.  xi,  part  :*  p.  na. 
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20.  As  fcoriaceous  maffes  have  frequently  been  either 
aftually  feen  to  fall  at  the  time  of  the  difappearance  of  iheft 
phenomena,  or  have  been  foimd  foon  after  on  the  furface  of 
the  earth,  and  as  it  is  fufEciently  proved  by  various  accounts 
that  ftones  have  fallen  from  the  atmofphere.  Dr.  Chladni 
concludes  that  both  thefe  phenomena  are  conne6led ;  but 
this  can  be  determined  only  by  future  accurate  obfervatlons. 


XIIL  A  Communication  from  Mr.'W .  H.  ViB.VYSJun.  Member 

of  the  London  Vhilojophtcal  Society^  containing  an  Account 

cffome  inter ejling  Experiments  on  the  Produdion  of  Arti^ 

^cial  Cold,  in  one  of  which  Ffty-Jix  Pound*  of  Mercury 

was  frozen  into  a  f olid  Mafs, 

T 

•i-  H  E  freezing  or  fixing  of  mercury  has  been  the  means 
of  proving  it  to  be  a  metal  poflefling  the  principal  properties 
and  chara^leriftics  of  other  metals,  as  fplendour,  malleabilitv, 
and  a  cr)^ftallifed  ftrufture  when  reduced  to  a  folid  form, 
Gmelin  was  the  firft  v\ho  ever  obferved  mercury  at  fuch  a 
low  temperature  as  leads  to  a  belief  that  a  partial  congela- 
tion had  taken  place,  though  he  did  not  then  fufpe6t  the 
fad;  but  "  De  L'Ifle  was  probably  the  firft  perfon  upon 
earth  who  faw  quickfilver  reduced  to  a  folid  form  by  cold,  and 
rentured  to  credit  the  teftimony  of  his  fenfes  *  /'  This  hap- 
pened at  Yakutfk  in  Siberia,  in  1736,  where  the  natural 
temperature  was  fo  low  at  the  time  as  to  produce  the  efie6^ 
"without  the  aid  of  artificial  means. 

Since  that  period  the  produ6lion  of  artificial  cold,  by 
means  of  various  mixtures,  fufficiently  intenfe  to  freeze 
mercury,  has  employed  the  abilities  of  the  mofl  experienced 
chemifts  and  philofophcrs,  as  Braun,  Blumenbach,  Hutch- 
ins,  Lambert  Bicker,  Fothcrgill,  Cazalet,  Guthrie,  Caven- 


*  See  Dr.  Blagden's  paper  o^  this  fubjeit  in  the  Phil.  Tranfaflions  for 

difh^ 
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dirti,  Sec.  and  latterly  Walker^  who,  in  his  treatlfe  on  that 
iubjed,  feemed  to  have  exhaufted  the  whole  train  of  mix- 
tures, and  certainly  has  fhewn  conliderable  ingenuity  in  the 
contrivance  of  the  iuTtruments  and  apparatus  he  employed  to 
accompli (h  the  end  he  had  in  view:  but,  though  I  am  pof* 
Icfled  of  the  principal  part  of  them,  and  repeated  his  expe- 
4-iments  with  the  greateft  care  and  attention,  I  cannot  fay  I 
fucceeded  in  all  of  them.  The  materials  employed  by  Seoriia 
for  frigoriiic  mixtures  are  certainly  the  beft  that  have  yet 
been  propofed,  or  perhaps  can  poffibly  be  de^'ifed.  Confi- 
dering  the  muriats  as  a  clafs  of  falts  beft  fuited  for  the  pur- 
pofe,  and  having  tried  them  all,  he  gave  the  decided  prefer- 
ence to  muriat  of  lime  in  cryftals.  His  method  was  to  mix 
the  cryftals,  previouily  pulverifed,  with  an  equal  w^ioht  of 
uncomprefled  fnow.  My  friends  Allen  and  Lawfon  were,  I 
believe,  the  firft  w^ho  in  this  country  tried  that  method; 
this  was  in  December  laft  5  and  they  fucceeded  perfedly  in 
ireezinjT  the  mercurv. 

Determining  to  make  the  experiment  with  accuracy  in 
refpea  to  the  weight  of  the  materials  employed,  and  on  fuch 
a  fcale  that  it  might  be  repeated  by  any  one,  on  the  30th  of 
January  laft  we  colleaed  a  quantity  of  fnow^  for  the  purpofe. 
The  temperature  of  .the  laboratory  at  the  time  vv'as  40^,     It 
may  not  be  improper  to  mention  here,  that  the  thermometer 
employed  in  this  and  the  other  experiments  which  followed 
was  filled  with  tinged  alkohol,  and  accurately  divided  ac- 
cordmg  to  Fahr.  fcale,  as  mercurial  thermometers  cannct  be 
reforted  to  for  determining  degrees  of  temperature  at  or  un- 
der the  freezing  point  of  that  metal.     Having  put  into  an 
earthen  pan  equal  parts  of  muriat  of  lime  of  the  temperature 
of  40^  and  fnow  at  3:^^  above  o^,  w^e  found  that  the  tempe- 
rature of  the  mixture,  as  foon  as  liquefaftion  took  place,  was 
32°  below  0°.     Into  this  mixture  we  immerfed,  each  in  fc- 
parate  velTels,  8  oz.  troy  of  muriat  of  lime,  and  the  fame; 
weight  of  fnow,  by  which  means,   and  with  very  little  trou- 
ble, they  were  cooled  down  to  5°  above  c°,  the  mixture 

gaining 
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gaining  a  proportionate  increafe  of  temperature  by  the  heat 
which  had  pafled  into  it  from  the  immerfed  fnow  and 
^luriat. 

We  now  placed  a  half-pint  Wedgewood's  cup  within  a 
white  ftone-ware  jar,  infulating  it,  agreeably  to  a  method 
fuofgefted  by  our  friend  Howard,  with  three  corks  placed  at 
equal  diftances  round  the  veffel,  and  one  at  the  bottom  for 
the  cup  to  reft  upon.  This  prevented  the  cup  from  coming 
in.  contact  with  the  jar,  which  we  now  placed,  with  the  cup 
in  it,  in  the  mixture  that  had  ferved  for  cooling  the  maite- 
rials  down  to  +  5°  *,  adding  to  the  mixture  a  little  more 
muriat  of  lime  at  +  40^  and  fnow  at  +  32'.  By  this  means 
we  fecured  the  advantage  of  having  a  cold  atmofphere  within 
the  jar  all  round  the  infulated  cup. 

Upon  mixing  the  cooled  ingredients,  which  were  now  put 
into  the  cup,  the  thermometer,  being  immerfed  in  the  mix- 
ture funk  to  —  50°.  Four  ounces  of  pure  mercury  at  -f  40*^, 
in.  a  fmall  thin  s^lafs  retort,  were  then  introduced  into  this 
mixture,  which  in  15  minutes  became  perfe^lly  fixed.  We 
obferved  that  it  congealed  from  the  circumference  towards 
the  centre,  in  the  fame  v/ay  as  wax  or  refin  fixes  in  cooling. 

We  now  broke  the  retort,  and  gave  the  mercury  feveral 
blows  with  the  beak  of  a  hammer,  which  indented,  and  at 
lafl  fradured  it :  the  frafture  was  (imilar  to  that  of  zink,  but 
with  facets  more  cubical.  Inadvertently  taking  up  a  piece 
of  the  folid  mercury,  I  experienced  a  fenfation  as  if  I  had 
received  a  wound  from  a  rough-edged  inftrument.  I  threw 
it  from  me  as  I  would  have  done  a  piece  of  red-hot  iron^, 
and  was  not  a  little  alarmed  when  I  found  that  the  part  of 
my  hand  which  had  been  in  conta6l  with  the  metal,  imme 
diately  after  loft  all  fenfation,  and  became  white  and  dead  to 
the  view. 

The  mercury  in  the  mean  time  had  become  fluid.  The 
time  that  had  paifed  from  taking  it  out  of  the  mixture  might 

*  The  fign  -t-  denotes  above,  and  the  fign  —  below  00. 
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"h^vc  been  about  two  minutes  ;  but  the  accident  that  hap- 
pened to  my  hand  prevented  me  from  noting  it  exactly,  Oi\ 
trying  the  temperature  of  the  mixture,  I  now  found  it  —  42° : 
the  addition  of  fome  fnow,  which  had  been  cooled  for  th^ 
purpofe  while  the  preceding  experiment  was  going  on,  re^ 
duced  it  again  to  —  50^. 

We  now  put  into  the  mixture  a  glafs  tube  containing 
fome  mercury.  In  two  minutes  it  was  completely  fixed. 
We  broke  the  tube,  and  bent  the  cylindrical  piece  of  mer- 
cury into  an  acute  angle,  by  means  of  pincers  :  we  attempted 
to  liraiten  it  again,  but  it  became  fluid  during  the  operation. 

Several  fubftances  in  proper  vellels  were  now  tried  in  the 
cold  mixture.  Sulphuric  ether  exhibited  no  figns  of  con- 
gelation :  re6tified  fpirit  of  turpentine  became  thick  and 
nearly  confiftent  at  —  50^:  pure  concentrated  fulphuricacid 
was  fixed  :  acetic  acid  likewife  was  fixed  :  nitric  acid  became 
thick  and  ropy.     On  muriatic  acid  the  cold  had  no  effeci. 

On  the  7th  of  this  month  (Feb.)  we  repeated  our  expe- 
riment, in  the  prefence  of  a  numbei*  (^  our  acquaintance, 
with  the  fame  fuccefs  as  before. 

Encouraged  by  the  fuccefs  of  thefe  experiments,  we  re- 
folved  to  attempt  one  of  fome  magnitude.  Accordingly,  on 
the  following  day?  niy  friend  Allen,  who  is  a  zealous  and 
able  chemifl:,  ftarted  a  bullion  of  mercury  for  the  purpofe  ; 
and,  having  weighed  ^6  lbs.  avoirdupoife,  we  prepared  every 
thing  neceffary  for  fixing  this  quantity. 

The  mercury  was  put  into  a  ftrong  bladder  and  well  fe- 
cured  at  the  mouth,  the  temperature  of  the  laboratory  at  the 
time  being  +  33°,  A  mixture  confilting  of  muriat  of  lime 
;ahb.  at  -h  33^  and  the  fame  weight  of  fnow  at  +  32°  gave 
—  42"".  The  mercury  was  put  as  gently  as  poffible  into  thii 
mixture  (to  prevent  a  rupture  of  the  bladder),  by  means  of 
a  cloth  held  at  the  four  corners.  When  the  cold  mixture 
had  robbed  the  mercury  of  fo  much  of  its  heat  as  to  have  its 
own  temperature  thereby  raifed  trom  —  42°  to  -J-  5,  another 
mixture^  the  fame  in  every  refpect  as  the  laft,  was  made, 
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which  gave_,  on  trial  with  the  thermometer,  —  43**  The 
mercury  was  now  received  into  the  cloth,  and  put  gently 
into  this  new  mixture,  where  it  was  left  to  be  cooled  ftill 
lower  than  before. 

In  the  mean  time  five  pounds  of  milriat  of  lime,  in  a  large 
pail  made  of  tinned-iron  and  japanned  infide  and  outfide^ 
was  placed  in  a  cooling  mixture  in  an  earthen-ware  pan. 
The  mixture  in  the  pan,  which  confifted  of  4  lib.  of  muriat 
of  lime  and  a  like  quantity  of  fnow,  of  the  fame  temperature 
as  the  former,  in  one  hour  reduced  the  5  lib.  of  muriat  in 
the  pail  to  —  150.  The  mixture  was  then  emptied  out  of  the 
earthen  pan,  and  four  large  corks,  at  proper  diftances,  placed 
on  its  bottom,  to  ferve  as  refts  for  the  japanned  pail  which 
was  now  put  into  the  pan.  The  corks  anfwered  the  purpofe 
already  mentioned,  that  of  infulating  the  inner  velTel,  while 
the  exterior  one  kept  off  the  furrounding  atmofphere,  and 
preferved  the  air  between  the  two  at  a  low  temperature. 

To  the  5  lib.  of  muriat  of  lime  which  had  been  cooled  as 
^ready  noticed  to  —  15^,  and  which  ftill  remained  in  the 
metallic  vefTel,  was  now  added  fnow,  uncomprelTed  and  free 
from,  moifture,  at  the  ufual  temperature  of  4-  32"^.  In  lefs 
than  three  minutes  the  mixture  gave  a  temperature  of  —  62°: 
a.  degree  of  cold  which  I  believe  was  never  before  produced 
iu  this  country,  being  94^  below  the  freezing  point  of  water* 

^The  mercury,  which,  by  immerfion  in  the  fecond  cooling- 
luixture  to  which  it  was  expofcd,  we  found  by  this  time 
reduced  to  —  30°,  was  now,  by  the  means  employed  before, 
cautioufly  put  into  thfe  laft^made  mixture  of  the  temperature 
of .—  62^,  A  hoop,  with  net-work  faflened  to  its  upper  edge, 
aDd  of  fuch  a  breadth  in  the  rim  that  the  net-work,  when 
loaded  with  the  bladder  of  mercury,  could  not  reach  its 
lower  edge,  vvas  at  the  bottom  of  the  mixture,  to  prevent 
ihe  bladder  from  coming  in  contact  wnth  tlic  veffel;  by 
which  means  the  mercury  was  fufpended  in  the  middle  of 
the  mixture.  As  foon  as  the  bladder  was  fafely  depofited  on 
the  net- work,  .the  velTeU  were  carefuHy  cofvered  over  with 

4  a  cloth^ 
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a  cloth,  to  Impede  the  pafTage  of  heat  from  the  furrounding 
atmofphere  into  our  materials.  The  condenfation  of  moift- 
ure  from  the  atmofphere  by  the  agency  of  fo  low  a  tempera- 
ture was  greater  than  could  have  been  expecled :  it  floated 
like  fteam  over  our  veffels,  and,  but  for  the  interpofed  co- 
vering, would  have  given  our  mixture  more  temperature 
than  was  defirable. 

After  one  hour  and  forty  minutes  we  found,  by  means  of 
a  fearcher  introduced  for  the  purpofe,  that  the  mercury  was 
folid  and  fixed.  The  temperature  of  the  mixture  at  this  time 
was  —45,  that  is  16^  higher  than  when  the  mercury  was 
put  into  it. 

We  now  regretted  that  we  had  not  flung  the  hoop  and 
net-work  in  the  fame  way  as  the  fhell  of  a  beam  is  fufpended, 
which  would  have  enabled  us  to  lift  it  out  of  the  mixture  at 
once  with  the  bladder  and  its  contents  ;  but  having  over- 
looked this  provifion,  we  were  obliged  to  turn  out  the  whole 
contents  of  the  pail  into  a  large  evaporating  capfule  made  of 
iron,  which  was  not  effecled  without  the  mercury  ftriking 
againfl:  its  bottom,  and  at  the  fame  time  receiving  a  confl- 
derable. increafe  of  temperature.  The  bladder  was  now  cut. 
The  eagernefs  of  our  friends,  of  whom  feveral  were  prefent, 
to  be  in  pofl^eflion  of  pieces  of  the  folid  mercury,  which 
had  fraclured  by  the  fall  it  had  received,  was  pafi;  defcription. 
Forgetting,  and  perhaps  not  being  aware  of  the  confe- 
quence,  fome  ruflied  their  hands  into  the  frigorific  mixture, 
while  fome  feized  on  pieces  which  others,  having  fele6ted 
with  their  eyes  as  their  prize,  alfo  laid  hold  of  at  the  fame 
moment,  and  confequently  each  grafped  them  harder  than 
other  wife  they  would  have  done.  The  acute  pain  that  in* 
fl;antly  followed,  quickly  recalled  their  recolleclion,  and,  but 
for  the  fufferings  of  the  individuals,  the  fcene  would  have 
excited  no  fmall  degree  of  mirth  :  fome  clapt  their  hands 
into  their  mouths,  others  fliook  them,  blew  on  them,  or 
rubbed  themagfainfl:  their  clothes  j  and  all  were  more  orlefs 
-    V'^OL.  III.    ^  G  alarmed 
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alarmed  at  the  dead  appearance  of  the  parts  that  had  been  To 
fuddenly  robbed  of  heat  by  the  frozen  metal  *. 

The  larirer  pieces  were  kept  for  fome  nunutes  before  fufion 
took  place,  while  others  w  ere  twifted  and  bent  into  various 
forms,  to  the  no  fmall  gratification  and  furprife  of  thofe  who 
had  never  witnefled  or  expected  to  fee  fuch  an  efte<St  pro^ 
duced  on  fo  fufible  a  metal. 

Though  mercury  in  the  ftate  in  which  we  had  it,  exhi- 
bited a  confiderable  degree  of  ductility  and  malleability,  we 
cannot  thence  infer  the  degree  in  which  they  would  be 
found  to  belong  to  it,  could  it  be  reduced  to  a  temperature 
much  more  confiderably  under  its  freezing  point,  which 
feems  to  be  at  about  —  39"^  or  —  40^.  At  the  time  that  we 
bent  and  twifted  it,  it  may  be  confidered  as  having  been  in  a 
proportionate  temperature  to  iron  near  its  point  of  fuliony 
when,  as  is  well  known,  it  will  hardly  bear  the  fmalleil 
blow  of  a  hammer. 

As  the  apparatus  employed  in  thefe  experiments  was  ex- 
tremely fimple,  a  (hort  defcription  of  them  may-  not  be  un- 
azceptable.  Fig.  i  {Plate  II,)  reprefents  that  employed  in 
the  tirll  experiments;  and  only  viewing  the  figure  will  con- 

*  It  was  a  confKlcrable  time  before  feiiratii.n  and  the  natural  colour  was 

-tcftored  to  the  parts,   which  however  returned  without  any  other  means 

bein-^  employed  than  fueh  as  have  been  mentioned.     It  i&eafy  to  conceive 

that  the  in'urv  was  httle  more  than  fkin  deep,   like  what  takes  place  frorn 

touching  a  hot  metal,  without  allowing  it  to  remain  long  enough  in  conta6t 

with  the  Ikin  to  produce  a  wound  ;  but  what  is  very  fingalar,  almoft  every 

individual  compared  the  fudden  pain  he  experienced  to  that  produced-by  at 

Burn  or  fcald !    One  gentleman,    who   called  acciJentaUy  while  we  were 

preparing  for  our  experiment,  but  who  had  no  acquaintance  with  the  fub- 

Te«St    nr-t  being  able  to  conceive  how  the  effect  propofed  could  be  proauced 

by  the  mixture,  was  delired  to  take  a  little  fnow  in  one  hand  and  muriat 

of  lime  in  the  other;  '*  they  were  neither  of  rhem  colder  than  he  cxpedted 

to  tind  them  :"  then  to  put  the  fnow  into  the  hand  that  held  the  muriat. 

The  ingredients  had  hardly  come  in  contafl  Vv-ben  he  threw  th.em  from 

him.,  exclaiming,  <^  Cold  l—'Tis  a  red-hot  ccall" 
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vey  to  any  one  a  complete  idea  of  the  arrangement,  as  it  ex- 
hibits the  retort  containing  the  mercury,  furrounded  by  the 
cooHng- mixture  in  the  haU"-pint  cup,  which  is  infulated  by 
means  of  the  corks,  and  prevented  from  coming  in  contact 
with  the  flone-ware  jar-  the  fpace  between  the  latter  being 
occupied  only  with  cold  air,  preferved  in  that  ftate  by  means 
of  the  frigorific  mixture  in  the  exterior  veflel,  and  which 
furrounds  the  jar. 

Fig.  3  reprefents  the  apparatus  employed  in  the  large  ex-= 
periment,  which  is  fimilar  in  its  arrangement  to  the  former ; 
only  that  the  cold  atmofphere  round  the  japanned  pail  had 
no  exterior  cold  mixture  t3  defend  it;  which,  however, was 
the  lefs  neceflfary,  as  the  earthen  pan  was  of  conliderable 
thicknefs,  and  had  acquired  the  temperature  of  the  mixture 
that  had  been  employed  in  cooling  the  5  lib.  x)f  muriat  of 
lime. 

In  experiments  of  the  kind  I  have  defcrrbed,  all  the  ex- 
terior veflels  fliould  be  of  earthen- ware  or  wood,  which  beino" 
bad  conductors  of  heat,  prevent  the  ingredients  from  re- 
ceiviag  heat  from  the  atmofphere  and  furrounding  objects 
with  the  fame  facility  that  they  would  through  metals;  and, 
for  a  fimilar  reafon,  the  interior  velTels  are  beft  of  metal  *, 
that  they  may  allow  the  heat  to  pafs  more  readily  from  the 
fubftance  to  be  cooled  into  the  frigorific  mixture  employed 
for  that  purpofe. 

Muriat  of  lime  is  certainly  the  moft  powerful,  and  at  th« 
fame  time  the  moft  economical  fubftance  that  can  be  em- 
ployed for  producing  artificial  cold  ;  for  its  firft  colt  is  a  mere 
trifle,  being  a  refiduum  from  many  chemical  procefTes,  as 
the  diftillation  of  pure  ammonia,  &c.  and  often  thrown 
away :  befides,  it  may  be  repeatedly  ufed  for  fimilar  experi- 
ments, nothing  being  neceflary  for  this  purpofe  but  filtra- 
tion and  evaporation  to  bring  it  to  its  firfl  ftate.     The  eva- 

*  When  we  ufed  a  glafs-retort  to  contain  the  mercury,  it  \v£s  that  v.e 
might  be  able  to  fee  fuch  phenomena  as  might  prefent  tiiemfelves  during 
its  congelation. 
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poratlori  fhould  be  carried  on  till  the  folution  becomes  ai 
thick  as  a  flrong  fyrup,  and  upon  cooling  the  whole  will  be- 
come ci^'ftallifed  :  it  mull  then  be  powdered,  put  up  in  dry 
bottles^  well  corked,  and  covered  with  bladder  or  cement,  to 
prevent  liquefaftion ;  which  otherwife  would  foon  take  place, 
owing  to  the  great  affinit\'  the  muriat  has  for  moifture. 

The  powerful  effefts  produced  by  the  frigorific  mixture  of 
muriat  of  lime  and  fnow  prefents  a  wide  field  for  experiments 
to  determine  the  poflibility  of  fixing  fome  of  the  gafes  by  in- 
tenfe  cold.  As  foon  as  an  opportunity  offers,  we  mean  to 
attempt  fome  experiments  with,  that  view,  of  the  fuccefs  of 
which  the  earliefl  account  fhall  be  fent  to  the  Philofophical 
Magazine,  for  the  information  of  thofe  who  are  fond  of 
fuch  purfuits. 


XIV.     Letters  from  fome  of  the  jSIen   of  Science  engaged 
in  the  French  Expedition  to  Egypt. 

[Cont'nued  f  om  Vol.  II,  page  417.] 

LETTER  IIL 

Cairo,  Thermidor  26th. 

X  CONFORM  to  the  manners  of  the  Turks.  We  all- 
wear  whifkers,  becaufe  a  bare  chin  is  a  fign  of  flavery ;  and, 
tlioucrh  we  are  here  mafters,  the  force  of  prejudice  makes 
the  Turks-  believe  that  thofe  Frenchmen  who  appear  with- 
out whifkers  are  the  flaves  of  the  refl. 

J  have  jufl  come  from  the  Inftitute  of  Cairo.  Two  pa- 
laces of  the  beys,  and  two  other  houfes,  which  belonged  to 
rich  individuals,  all  contiguous,  ferve  to  lodge  the  men  of 
letters  and  artifts.  Thefe  houfes  afford  us,  perhaps,  more 
convenience  than  i&  found  at  the  Louvre,  and,  at  leafl,  a 3 
much  magnificence.  An  immenfe  garden,  the  fuperficial 
content  of  which  is  equal  to  thirty-five  French  acres,  well 
planted,  "and  having  a  number  of  raifed  terraces,  which  the 
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Wxitfers  of  the  Nile,  during  the  time  of  its  inundation,  never 
reach,  is  deftined  for  botany  and  the  cultivation  of  plants. 

The  hall  where  the  Inftitute  meets  is  already  decorated 
with  the  richell  French  furniture  found  in  the  houfes  of  the 
Mamalouks.  Befides  other  articles,  there  are,  a  very  large 
jine  clock  by  Berthout,  and  a  Japan  vafe  of  great  fize. 

I  am  juft  now  employed  in  colle(B:ing  all  the  curious  ani- 
mals, which  I  was  told  were  to  be  found  at  the  houfes  of 
the  Mamalouks.  Our  place  for  keeping  birds  is  already 
completed ;  and  in  a  little  time  we  fliall  be  better  eftabliflied 
tlian  if  we  were  in  the  Jardin  des  Flantes.  But  the  greateft 
ambition  of  the  members  of  the  Inftitute  is  to  tranfmit  to 
you  the  firft  volume  of  our  memoirs,  before  thofe  of  the 
French  Inftitute  fliall  appear.  We  are  labouring  for  thi;; 
purpofe  with  great  affiduity.  You  will  find  two  memoir* 
of  mine,  which  I  hope  will  meet  with  your  approbation. 

I  wi{h  to  give  you  fome  details,  particularly  in  regard  to 
what  I  have  obferved  in  this  country ;  but  too  many  events 
have  taken  place,  and  I  fee  fo  many  things  highly  inter^ft^ 
ing  to  the  philofopher  that  I  really  am  at  a  lofs  what  to  fay 
or  where  to  begin.  I  fliall,  tlierefore,  give  you  an  account 
only  of  a  breakfaft  and  dinner  in  which  I  participated,  as 
they  will  ferve  to  convey  fome  idea  of  the  manners  of  the 
Egyptians. 

General  ISfenou,  being  proviiional  commandant  of  the 
province  of  Rofetta,  was  delirous  of  making  a  tour  through 
it  ',  and  as  there  are  no  inns  here,  and  as  he  was  informed, 
befides,  that  it  is  cuftomary  for  the  commandant  to  accept  a 
dinner  from  the  chief  of  the  canton,  the  general  conformed 
to  that  ufage.  We  accompanied  him,  to  the  number  of 
fifteen,  and  had  a  guard  of  twenty  foldiers.  Ninety-fix 
difhes,  all  touching  each  other,  and  difpofed  in  the  form  of 
an  ellipfe,  were  ferved  up,  on  the  ground,  which  was  co- 
vered, however,  with  mats  and  carpets.  We  were  treated 
jn  a  high  ftyle.  The  entertainment  did  not  confiil  of  feve- 
jral  fervices^  but,  what  amounts  to  the  fame  thing,  of  feveral 
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{lories.  The  largeft  articles  were  in  difhes  of  a  proportion- 
ate lize.  All  thefe  diflies  occupied  the  lower  part :  they 
were  of  a  circular  form  and  made  of  tin^  as  in  France. 
Three  diihes^  placed  quite  clofe  to  each  other,  left  an  empty 
fpace  in  the  middle,  which  was  entirely  conceakd  by  a 
fmaller  difh.  Thefe  difhes  contained  the  dainties,  which  are 
made  by  the  real  Eg)^ptian  women.  The  company  firft  at- 
tacked thefe  in  order  to  get  rid  of  them,  and  that  they  might 
have  accefs  to  the  lower  range.  Thefe  dainties  confifted  of 
feven  or  eight  kinds  of  cheefe,  molaffes  baked  with  flour 
pafte,  fricafles  of  rice  and  mutton  baked  with  raifins,  prunes, 
figs,  grenadilloes,  &c. 

The  folid  diflies  were  fowls  drefled  with  rice,  or  prepared 
other  ways,  &c.  The  ellipfis  forming  the  whole  of  the  fer- 
vice  was  bordered  with  half  a  cubical  foot  of  bread  of  twelve 
kinds  and  different  forms  :  there  were  cakes  of  various 
forts,  elliptic  and  circular  bread,  Sec.  &:c. 

The  Cheik  invited  us  all  to  fquat .  down  around,  and  we 
■foon  faw  the  Turks  in  the  company  put  their  hands  into  the 
diflies,  take  the  liquids  in  their  palms  and  the  folids  in  their 
fino-ers,  and  in  that  manner  convey  them  to  their  mouth. 
We  were  obliged  to  do  the  fame  5  for  we  had  neither  ipoons 
nor  forks. 

The  dinner,  which  we  partook  of  in  a  neighbouring  vil- 
lage, was  not  much  diiferent  from  our  breakfafl,  except  by 
the  abfenceof  milk  diflies,  and  a  lefs  variety  in  the  kinds  of 
bread.  The  new  diflies  were,  a  whole  flieep  in  the  middle,  and 
various  other  viands  around,  either  roafled  or  fried  in  a  very 
whimflcal  manner.  1  he  principal  domeftic,  who  waited  on 
us,  crofled  the  fervice  through  a  paflas:e  which  he  made  by 
taking  away  fome  of  the  diflies.  When  he  cut  up  the  flieep, 
he  divided  it  into  pieces  by  means  of  his  hands  and  a  knife, 
or  broke  and  tore  it  without  much  ceremony,  and  difl:ributed 
"a  part  to  each. 

The  Cheik  who  entertained  us  at  breakfaft  had  a  fon  34 
years  of  age,  a  rich  farmer,  and,  next  to  his  father,  the  nioft 
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cbnfiderable  man  In  the  village.  We  v/ulied  this  young 
inan's  Ton  to  breakfail  with  us,  and  we  deli  red  him  to  place 
himfelf  at  table;  but  he  bluQied  as  if  we  had  afked  him  to 
commit  a  crime.  His  father  told  us  that  his  child  would 
never  be  prevailed  on  to  fit  down  where  his  grandfather  fat, 
and  above  all  to  eat  in  his  prefence :  that  the  profound  re- 
fpecl  he  entertained  for  his  grandfather,  made  him  impofe 
this  on  himfelf  as  a  law.  We  then  invited  the  fon  to  fit 
down  ;  but  he  made  the  fame  obfervations  in  regard  to  him- 
felf, and  with  a  religious  folemnity  which  furprifed  us.  Ge- 
neral Menou  requefted  the  grandfather  to  order  his  children 
and  grand-children  to  partake  in  the  entertainment ;  and  af- 
ter fome  hefitation  he  agreed,  faying,  that  it  was  contrary  to 
cuftom,  but  that  it  gave  pleafure  to  his  paternal  heart  The 
children  obeyed  5  but  they  had  an  air  of  referve  and  timi- 
dity during  the  whole  time  they  were  eating.  They  made 
hafte  to  finifli  their  meal,  and  retired  fpeedily  according  to 
the  cuHom  of  the  country,  which  requires  thofe  who  have 
no  appetite  to  depart. 

After  General  Menou  and  his  company  had  finifhed  their 
repaft,  the  foldiers  came,  in  their  turn,  to  feed  upon  what 
we  had  left.  The  firft,  and  this  fecond  company,  who  con- 
filled  of  jolly  fellows  of  a  keen  appetite,  ate  at  mod  two 
thirds  of  what  had  been  ferved  up,  after  which  the  poor  of 
the  villajre  were  invited.  Thefe  regaled  themfelves  with 
what  remained.  They  entirely  emptied  the  difhes,  for  which 
they  contended,  and  which  they  tore  from  each  other  in  a 
manner  that  afforded  us  much  amufement. 

Thefe  Cheiks  behaved  with  fo  much  liberality  only  be- 
caufe  they  are  authorifed  by  the  laws  of  the  country,  when  a 
commander  in  chief  takes  a  repaft  with  them,  to  reimburfe 
themfelves  for  the  expence  they  have  been  at,  by  an  impoft 
which  they  levy  immediately  -,  and  as  it  is  therefore  the  vil- 
)a<Te  v.hich  treats,  the  inhabitants  have  a  right  to  partake  in 
the  feaft,  and  to  eat  up  what  remains  on  the  table  of  their 
lord.     But  thofe  who  actually  pay  do  not  participate  in  the 
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entertainment :  the  poor  in  all  countries  efcape  fuch  affeflV 
mentSj  and  people  who  are  m  eafy  circumftances  difdain  to 
go  and  eat  fragments. 

Upon  the  whole,  the  Egyptians  in  the  country  are  exceed- 
ingly miferable  :  fo  much  fo  indeed  that  the  imagination 
can  hardly  conceive  it.  Would  you  believe  that  the  greater 
part  of  the  villages  confift  aim  oil  entirely  of  earthen  huts, 
which  are  not  three  feet  in  height ;  that  the  aperture  through 
which  thefe  miferable  creatures  enter  their  kennels  is  a  cir- 
cular hole  of  a  foot  and  a  half  diameter,  and  that  this  hole 
remains  always  open ;  that  there  is  no  room  in  thefe  huts, 
but  what  is  neceffary  for  the  hufband,  wife  and  children,  all 
huddled  together,  to  fleep  upon ;  and  that,  to  enter  thefe 
wretched  habitations,  they  are  obliged  to  creep  on  all  fours  ? 
A  place  built  up  of  earth,  on  which  they  bake  their  bread, 
occupies  the  third  of  the  hut ;  two  ftones  to  grind  corn,  a 
coffee-pot  to  make  coffee,  and  a  bag  containing  tobacco,  are 
all  the  furniture  of  thefe  poor  peafants.  They  never  eat 
flefh,  but  they  all  drink  coffee  in  the  morning.  The  Turks 
cannot  live  without  coffee  and  tobacco.  Befides  thefe,  they 
feem  to  be  acquainted  v^ith  no  wants.  They  drink  their 
coffee  without  fugar,  and  with  the  grounds :  the  more  abundant 
the  latter  are,  fo  much  the  more  agreeable  it  is  to  their  tafte. 

LETTER   IV. 

Cairo,  Fru6lidor  ii. 

THE  members  of  the  National  Inflitute  have  founded 
here  an  eftablifhment  like  that  of  Paris.  They  have  af- 
fociated  with  them  fome  of  the  men  of  letters  and  artifts 
who  followed  the  army,  and  fome  military  men  have  been 
admitted  members  alfo.  Generals  Kleber,  Deffaix,  Regnier, 
Andreofli  and  Cafarelli  5  Salkowfki  aid-de-camp  to  the  com- 
mander in  chief,  and  Sucy  chief  commiffary,  have  been 
likewife  admitted.  This  eflablifhment  has  a  verv  beautiful 
fituation,  and  in  a  little  time  we  fliall  have  a  botanical 
garden,   A  menagerie  has  already  been  begun  to  be  formed, 
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and  there  will  foon  be  a  public  library,  an  obrervator}'-^  a 
cabinet  of  philofophical  inftruments,  a  chemical  laboratory, 
a  hall  of  antiques,  &c.  Citizen:  Monge  has  been  elected 
prefident ',  the  Commander  in  chief^  vice-prefident ;  and 
Cit.  Fornier,  fecretary. 


XV.   On  the  new  InfeB  fo  prejudicial  to  Apple  Trees  \  and  a 
Method  for  extirpating  them, 

V  \  I T  H I N  thefe  few  years  an  infeft,  before  unknown 
in  this  country,  has  made  its  appearance  in  the  Britifli  or- 
chards, which,  if  means  are  not  generally  taken  to  root  it 
out,  will  in  a  fbort  period  deftroy  ^very  apple  tree  in  the 
kingdom.  It  exhibits  upon  the  trees  the  appearance  of  a 
white  efflorefcence,  like  what  may  be  fometimes  feen  on 
ftones  in  the  fields  :  this  feems,  however,  to  be  only  the  ha- 
bitation of  the  infects,  which  exift  in  millions  wherever  they 
have  once  lodged  themfelves.  On  bruizing  the  efflorefcence- 
like  matter  between  the  fingers,  a  deep  red-coloured  fluid 
like  blood  is  expreifed,  and  which  probably  is  of  that  nature. 
Already  have  feveral  valuable  orchards  been  much  injured 
by  this  infecl,  which  corrodes  the  apple  trees  in  fuch  a  man- 
ner as  at  laft  completely  to  deftroy  their  organization  and 
to  kill  them,  without  the  proprietors,  many  of  them  at  leaft, 
even  once  fufpe6ling  the  caufe.  We  hope  what  we  now 
ftate  will  be  the  mean  of  making  the  fa6l  generally  known, 
and  of  inducing  every  perfon  interefted  to  co-operate  in 
rooting  them  out. 

We  are  happy  in  having  it  in  our  power  to  give  them  the 
recipe  of  a  cheap  compofition  difcovered  by  William  Forfyth, 
Efq.  his-  majefty's  gardener  at  Kenfington,  which  has  been 
found  effe6lually  to  anfwer  the  purpofe.     It  is  as  follows : 

R.  To  100  gallons  of  human  urine  add  as  much  cow  dung 
as  will  bring-  the  whole  to  the  confiftence  of  paint,  with 
\vhich  anoint  the  infeded  trees  about  the  end  of  March. 


[    9°    ] 

XVI.  Second  Commun'icatio7ifrovi  Dr.  Thornton^  Fhyji- 
cian  to  the  General  Difpcnfary^  relative  to  different  Trials 
made  with  the  Factitious  Airs, 
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SIRj  Feb.  20.  Duke-flreer,  Grofvenor  S([uare. 


AM  happy  to  inform  you  that  I  have  been  honoured 
from  the  moft  refpe^lable  quarters  with  feveral  communica- 
tions for  your  Magazine^  relative  to  Pneumatic  Medicine. 
Permit  me  to  mention^  that  the  only  inducement  I  have  for 
publifliing  in  your  work,  is  the  great  eftimation  I  hold  it  in, 
the  good  of  my  fellow  creatures,  and  a  wifli  to  fill  up  the 
chafm  from  the  laft  publications  by  Dr.  Beddoes  on  the  Fac- 
titious AirF,  until  the  eftablifkment  of  a  Pneumatic  Hofpital, 
the  foundation  of  which  is  begun  to  be  laid  by  that  enlight- 
ened and  patriotic  phyfician,  when  the  fubjeft,  he  fays,  will 
be  again  revived  by  him.     I  am,  (ir, 

To  the  Editor  of  the       ^  Your  obedient  fervant, 

Thilofophical  Magazine.  J      Robert  John  Thornton. 

A    REMARKABLE    CASE    OF    SCROPHULA   CURED    BY 

VITAL   AIR. 

Mifs  Holmer,  at  i8,  an  amiable  and  accompliflied  young 
ladv,  the  dauo-hter  of  a  wholefale  ironmonefer  in  the  Bo- 
rough  *,  fo  early  as  at  the  age  of  {^yq,!!  had  the  glands  of 
the  neck  beoinninij:  to  take  on  ulfeafe.  Firft  one  gland  un- 
der the  ear,  then  another,  and  by  degrees  all  the  glands 
about  the  neck  became  enlarged,  and  went  on  gradually  in- 
creafmg.  The  fame  difpofition  alfo  fhewed  itfelf  by  an  affec- 
tion of  the  eyes,  for  which  this  lady  was  nine  months  un- 
der the  care  of  Mr.  Ware.  During  the  pfogrefs  of  glandu- 
lar aifeftion,  flie  was  under  Meffrs.  Kent,  Fearon,  Bayley, 

•This  lady  had  all  the  benefit  of  country  air;  her  fathtir  havhig  a  houfe 
at  Vauxhall,  and  keeping  his  carriagf,  ilie  hadevery  advantage  that  fortune 
could  give  hen    Edit. 
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&c.  Sec.  and  Dr.  Saunders.     Mercury  was  vS'^d.  externally 
and  internally  until   the   teeth  because  loofened,  bark^  and 
ficel,  and  loda,  or  foliil  alkali,  given  in  profulion;  but  each 
practitioner  in  turn  reiinquiihed  the  cdie,  recommending  fea 
air,  w'hich  was   had   recourfe   to    at    fundry  tiiiies.       i  his 
young  lady  vvas  latterly  referred  to  John  Hunter,  who  em- 
ployed hemlock  to  an  uncommon  extent ;  and  he  alfo,  as  the 
fea  air  had  been  before  tried  without  advantage,  advifed  the 
parents  to  do  nothing  farther,  faying,  with  his  ufual  blunt- 
nefs,  that  it  was  a  cafe  of  that  nature  that  whoever  would 
undertake   the  cure  would  do   it  only  with  the    intent  of 
picking  their  pockets.     When  I  firft  faw  the  young  lady,  I 
obferved  the  glands  of  the  throat,  even  from  the  nape  of  the 
neck,  fo  enlarged  as  to  defeat  all  concealment,  and  forming 
one  apparently  hemogeneous  mafs,  extended  even  over  the 
jaw-bones,  which  could   not  be  felt,  and  fuffocation  w^as 
threatened  by  prelTure  on  the  wind-pipe.     Her  relations  ri- 
diculed the  idea  of  any  farther  application  for  this  difeafe  : 
but  parental  fondnefs  urged  an  enquiry  relative  to  the  airs. 
The  Rev.  Mr.  Townfend,  rector  of  Pewfey,  author  of  a  very 
excellent  work  on  phyfic,  the  Guide  to  Health,  happened 
to  be  at  my  houfe  when  the  lady  arrived.  Althouoh  he  con- 
ceived  highly  of  pneumatic  medicine,  as  may  be  feen  throucrh- 
out  this  work,  he  told  me,  that  he  muft  confider  me  as 
very  bold  if  I  could  venture  to  undertake  fuch  a  cafe,  Vv'hich 
he  acknowledged  to  exceed  any  thing  he  Lad  ever   before 
feen  ;  and   Mr.  Jones,  an   eminent  apothecary   in  Mount- 
llreet,  declared,  that  if  I  produced  a  cure  here,  all  he  could 
fay  was  *'  that  miracles  had  not  ceafcd."     I,  however,  was 
not  difcouraged,  and  the  event  has  proved  that  we  fliould 
not,  having  fuch  new  and  powerful  agents  as  the  airs,  rea- 
dily give  way  to  defpair. 

In  a  month  after  commencing  the  inhalation  of  vital  air 
(fix  quarts  daily  mixed  with  thirty  of  atmofpheric),  the  knot 
of  glands  began  to  foften,  yielding  a  litile  to  external  pref- 
fure :  by  degrees  they  feparated  from  each  other,  and  thir- 
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teen  glands  could  be  diftin^lly  made  out ;  the  jaw-bones  be- 
came liberated ;  and  thefe^  whether  from  preffure  of  the 
glands^  or  imperfedl  oflification,  were  bent  up  a  little  from 
their  natural  courfe ;  and^  not  to  tire  the  reader,  I  fhall 
finally  remark,  that  in  lefs  than  eight  months  the  decreafe 
was^'L'^  inches  by  meafurement  round  the  nech  !  'i  he  hands, 
which  before  were  unufually  cold,  were  comfortably  warm 
during  the  whole  time  the  vital  air  was  inhaled,  and  the 
appetite  and  fpirits  increafed.  Mr.  Cruickihank  obferved, 
that  during  the  time  of  inhaling  the  fuperoxygenated  air, 
the  pulfe  w^ere  raifed  about  fix  beats  in  a  minute,  and  be- 
came flronger.  I  mull  beg  leave  to  mention  here,  that  I 
alfo  roufed  the  abforbents  by  both  topical  as  w^ell  as  inter- 
nal remedies.  But  why  I  place  fuch  a  ftrefs  on  the  power  of 
the  vital  air  over  this  fyftem  of  vefTels,  is,  that  from  the  cx» 
periment  of  Dr.  Beddoes,  which  he  made  upon  himfelf, 
while  inhaling  a  fuperoxygenated  air,  he  became,  he  ob- 
ferves,  confiderably  diminifhed  in  bulk,  although  he  eat 
twice  as  much  as  before,  ^^'hich  I  conceive  could  only  arife 
from  the  fuperior  energy  given  to  the  abforbents  by  the  vital 
air : — But,  however  the  wife  ones,  pafl  the  age  of  forty, 
may  fmile  at  theory,  tht  Jad  or  cure  mufl  remain  undoubted, 
and  it  is  intended  to  lay  others  (many  of  vihich  are  no  lefs 
remarkable)  in  quick  fucceffion  before  the  impartial  tribu- 
nal of  the  philofophic  world. 


XVII.  Biographical  Memoirs  of  J  a^ibsBb'R'sovlli.  From 
/Z>^  New  Tranfa6lions  of  the  Imperial  Academy  of  Sciences 
at  Peterfburgh, 

J  AMES  Bernoulli,  licentiate  of  law,  member  of  the 
Phyfical  Society  of  Bade,  and  correfpondent  of  the  Ro)al 
Academy  of  Sciences  at  Turin,  fon  of  John  BernoulhjL.L.D. 
ProfefTor  of  Mathematics  in  the  univerfity  of  Bade,  and  of 
^yfannah  Koenig,  was  born  in  that  city  on  the  17th  of 
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Oflober  1759.  Defcended  of  a  family  rendered  illuftrious 
by  three  geometricians  of  the  iiril  clafs,  and  four  other 
mathematicians  of  great  reputation  ^,  he  diftinguifhed  him- 
felf  early  by  his  talents  and  genius^  improved  by  uncommon 
affiduity  and  great  application  to  ftudy.  Having  finiflied 
his  courfe  of  humanity,  he  was  fent  to  Neufchatel  to  learn, 
the  Fren«h  language,  as  is  cuftomary  at  Bafle ;  and  on  his 
return,  being  admitted  to  the  degree  of  malier  of  arts,  he 
entered  his  name  as  a  fludent  in  law,  and  attended  the 
lectures  of  the  profeflbrs  of  law  in  that  univerfity  with  fucb 
fuccefs,  that,   in  i/yS,,   he  found  himfelf  in  a  condition  to 

•  I.  James  BernouHi,  profeflfor  of  mathematics  at  Bafle,  member  of 
the  academies  of  Paris  and  Berlin,  born  at  Balle  the  27th  of  December 
f6;4,  died  there  Auguil  16,  1705. 

2.  John  Bernoulli,  brother  of  the  preceding,  prcfcfTor  of  mathematics 
at  Groningen,  and  afterwards  at  Bade,  member  of  the  academies  of 
Peterfburgh,  Paris  and  Btrlin,  of  the  Royal  Society  of  London,  of  the  In- 
ftitute  of  Bologna,  &c.  born  at  Bafie,  July  27,  16&7  ;  died  there  Jan    x, 

^748- 

5.  Nicholas  Bernoulli,  nephew  of  the  two  preceding,  profeflbr  of  mathe- 
matics at  Padua,  afterwards  profeflbr  of  logic  and  then  of  law  at  Bafle, 
member  of  the  Academy  of  Sciences  and  Belles  Lettres  at  Berlin,  member 
of  the  Royal  Society  of  London  and  the  Inftitute  of  Bologna  j  born  a* 
Bafle,  October  jo,  1687  ;   died  there  November  29,  1759. 

4.  Nicholas  Bernoulli,  Ton  of  No.  2,  licentiate  of  law,  profeflbr  of  law  at 
Berne,  and  afterwards  profeflbr  of  mathematics  at  Peterfburgh,  member 
of  the  Inflicute  of  Bologna;  born  at  Bafle,  January  17,  1695  j  died  at 
Peterfl)urgh,  July  26,  1726. 

5.  Daniel  Bernoulli,  brother  of  the  preceding,  M.D.  profeflbr  of  mathe- 
matics at  Peterfl>urgh,  afterwards  profeflbr  of  anatomy  and  botany  at  Bafle, 
and  then  profeflbr  of  natural  phibfophy  in  the  fame,  member  of  the  Aca- 
demy of  Peterfljurgh,  Paris  and  Berlin,  and  of  the  Royal  Society  of 
London;  born  at  Groeningen,  January  29,  1700  j  died  at  Bafle,  March  17, 
1782, 

6.  John  Bernoulli,  brother  of  the  two  preceeding,  L.L.D.  profeflbr  of 
eloquence,  and  afterwards  of  mathematics  at  Bafle,  member  of  the  Acad 
cf  Paris  and  Berhn  j  born  at  Bafle,  May  18,  1710  j  died. there,  July  17, 
1790. 
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fupport  public  thefes  on  fome  very  difficult  points  of  la\V, 

and  to  receive  his  licence. 

In  17 So  he  made  a  tour  through  fcveral  cantons  of 
Swiflerland  in  company  with  a  few  friends.  The  account 
of  this  Ihort  excurfion,  written  in  a  plain  manner,  and  with- 
out the  name  of  the  author,  may  be  found  in  the  third 
volume  of  the  colieclion  of  travels  publiihed  at  Berlin  by 
M.  John  Bernoulli. 

The  ftudv  of  the  law,  and  the  application  he  gave  to  that 
"branch  of  knowledge,  was  not  able  to  extinguiih  his 
'geometric  fpirit  hereditary  in  the  family.  The  lelTons 
T\'hich  had  been  given  him  by  his  father  in  his  youth,  and 
which  were  afterwards  continued  by  his  uncle,  the  cele- 
brated Daniel  Bernoulli,  had  increafed  his  innate  and  irre- 
iiftible  propenfity  to  the  mathematical  fciences.  His 
rapid  progrefs  infpired  him  with  the  moft  flattering  hopes^ 
and  induced  the  heads  of  the  univerfity  to  entruft  him,  in 
1780,  with  the  functions  of  his  unclc^  wbofe  age  and  in- 
firmities had  rendered  him  incapable,  for  fome  time,  of  con- 
tinuinq;  his  Icclures  on  experimental  philofophy.  Mr. 
Bernoulli  difcharged  thefe  functions,  till  the  death  of  bis 
uncle,  to  the  fatisfaftion  of  his  auditors  and  the  univerfity ; 
but  he  had  not  the  pleafure  of  fucceeding  to  the  vacant 
chair,  though  his  name  was  infcrtcd  in  the  lift  of  candidates^ 
becaufe  academic  places  at  Bade  are  determined  by  lot,  ad 
well  as  all  the  other  offices  of  the  republic  -,  and,  on  this 
occafion,  the  lot  was  unfavourable  to  him,  a  caprice  of  for- 
tune which  he  had  experienced  in  1780,  uhen  he  flood  can- 
didate for  the  chair  of  eloquence,  at  that  time  vacant.  It 
was  on  this  laft  occafion  that  he  publifned.  his  Thefes  on  the 
Sublime.  This  double  difappointment,  joined  to  a  ftrong 
defire  of  feeing  the  world,  fo  natural  and  fo  powerful  in 
young:  men,  made  him  foon  after  form  a  refolution,  agree- 
able to  his  prevailing  tafie  for  travelling,  but  which  feemed 
likely,  for  a  little  time,  to  lead  him  afide  from  the  literary 
career  he  had  entered  with  fo  much  applaufe  3  and  he  ac- 
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cepted  the  place  of  fecretary  to  Count, de  Brenner,  mlnifter 
uf  the  Imperial  Court  of  Vienna  to  the  Republic  of  Venice. 
This  office  furniaied  him,  indeed,  with  the  wiflied-for  op- 
portunity of  travelling,  and  of  feeing  fucceffively  a  great  part 
of  Germany  and  Italy;  but  he  could  not  travel  always,  and 
when  he  arrived  at  the  place  of  his  deftination  he  became 
tired  of  a  manner  of  life  fo  little  conformable  to  his  way  of 
thinking,  and  unfavourable  to  his  tafte  for  ftudy.  The 
fociety  of  a  fmall  number  of  literar>^  men,  and  particularly 
of  fome  geometricians  of  reputation,  with  whom' he  formed 
an  acquaintance  in  Italy,  and  who  received  him  in  1  manner 
fuited  to  the  name  he  bore,  and  to  his  perfonal  merit, 
rendered  his  fituation  comfortable  for  fome  time.  The 
frienddiip  of  thefe  di(tingui(lied  charafttrs,  among  whor^ 
was  the  celebrated  Lorgna,  gave  an  agreeablenefs  to  his  re- 
fidence  in  that  country,  of  which  he  long  preferved  a  re- 
membrance; but  it  could  not  extinguifti  the  defire  of  foon 
finding  a  place  where  he  might  devote  himfelf  entirely  to  the 
mathematical  fciences,  and  make  u{i,  of  the  knowled<^e  he 
had  acquired  in  them,  and  of  which  he  had  given  public 
proofs  in  the  Memoirs  of  the  Royal  Academy  of  Sciences 
and  Belles  Lettres  at  Berlin,  and  in  thofe  of  the  Royal 
Society  of  Turin,  who  received  him  among  the  number  of 
their  correfponding.  members,  daring  his  refidence  in  the 
latter  city. 

The  difpofition  of  mind  above  mentioned  havino-  by 
means  of  John  Bernoulli  at  Berlin,  come  to  the  knowlpd.e 
of  his  countryman  Mr.  Fufs,  the  latter  embraced  a  favour- 
able opportunity  of  mentioning  him  to  the  princefs  of 
Dafchkaw  ;  and  her  excellency  being  already  difpofed  to  re- 
pair the  lofs  which  the  Academy  of  Pcterfburgh  had  fuf- 
taincd  by  the  deaih  of  Mr.  Lexcll,  found  that  Mr?  Bernoulli 
mdependently  of  hi3  perfonal  merit,  had  a  diftincruiO^ed 
right  to  afpire  at  a  place  in  an  academy  to  which,  fince  its 
foundation,  his  grandfather  and  two  erand  uncles  had 
rendered  eflemiai  fuvices,     Bernoulli,  therefore,   received 
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the  vocation  of  an  adjun6l,  with  a  falaryof  600  rubles^  and 
the  promife  of  being  promoted  in  the  courfe  of  a  year.  He 
accepted  thefe  offers  with  joy,  and  quitted  Venice  in  the 
month  of  May  1786,  taking  the  route  of  Swifferland  to 
revifit  his  country'  and  family  before  he  went  to  Ruiliay 
where  he  was  to  eftabhfh  himfelf,  in  confequence  of  his  en- 
gagement, for  at  leaft  three  years. 

Scarcely  had  he  reached  Peterfburg  when  his  ruHng  paf- 
fion  for  traveUing,  or,  what  amounts  to  the  fame  thing,  his 
delire  of  acquiring  knowledge,  made  him  conceive  the  idea 
of  participating  in  a  fea  voyage  planned  at  that  time,  and  for 
the  execution  of  which  feveral  veffels,  deftined  to  fail  under 
the  command  of  M.  Mouloufki,  were  then  fitting  out,  Mr. 
Bernoulli  ardently  wiflied  to  have  a  fhare  in  this  expedition 
as  aftronomer,  and  converfed  on  that  fubjeft  with  the  chief 
of  the  expedition,  who  received  the  propofal  with  pleafure_, 
and  promifed  to  get  the  conditions  they  had  agreed  on 
{an6liQned;  but  Mr.  Bernoulli's  friends  induced  hini/though 
with  great  difficulty,  to  renounce  a  voyage  the  fatigues  of 
which  his  weak  and  delicate  conftitution  could  not  have 
fupported. 

Having  abandoned  this  plan,  which  had  given  him  much 
pain  and  uneafmefs,  he  applied  himfelf  with  the  whole  acti- 
vity of  his  foul  to  phylical  mathematics.  He  laboured  with 
oreat  diligence,  and  furpaffed  fo  much  the  hopes  conceived 
of  him  by  the  academy,  that,  before  the  expiration  of  the 
time  fixed  in  his  agreement,  he  found  himfelf  honoured  with 
the  title  of  ordinary  academician.  In  the  ihort  fpace  of 
little  more  than  two  years,  he  prefented  and  read  eight  me- 
moirs, inferted  in  the  fix  firft  volumes  of  the  Nova  Ada  Aca^ 
demice  Scientiarum  Imperialis  PetropoUtance,  which  difplay 
great  penetration,  a  precife  and  acute  mind,  a  folid  judge- 
ment, and  much  more  addrefs  in  the  management  of  analy- 
tical formulae  than  could  have  been  expelled  from  a  geo- 
meter fo  young,  according  to  appearance,  in  the  fecret  of 
analyfis  and  the  refources  of  calculation. 

In 
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Tn  1788  his  cxcdlency  Count  d'Aiihault  appointed  Mr. 
Bernoulli  one  of  the  profeirors  who  inftruct  the  Imperial 
corps  of  noble  land  cadets,  charging  him  to  teach  algebra 
lo  the  two  firft  clafles.  In  this  office  he  diftinguifhed  him- 
felf  by  much  zeal  and  attachment  to  the  duties'  it  impofed. 
He  eno-acred,  amono*  other  thingrs,  to  make  for  the  ufe  of 
that  corps  an  extract  from  Mr.  Euler's  Algebra ;  but  death 
prevented  him  from  commencing  that  work. 

In  1789  Mr.  Bernoulli  married  the  youngeft  daughter  of 
Mr.  John  Albert  Euler.     '1  his  marriage,  which  promifed  to 
the  young  Couple  durable  felicity,  and  which  united  tw6 
tiaiiies  equally  dear  to  the  fciences,  and  refpeAable  in  the  re- 
public of  letters,  was  diflbU'ed,  two  months  after  it  was.fo- 
lemnifed,  by  the  tragical  death   of  the  hufband^  who  was 
carried  otF  by  a  ftroke  of  the  apoplexy  on  the  3d  of  July 
the  fame  year.     A  reiidence  in  the  country,  and  the  conve- 
nience of  bathing  every  day  in  the  Neva,  had  made  him  re- 
fume  a  tafte  for  that  practice  and  the  exercife  of  fwimming, 
which  is  fo  falutary,  but  fo  often  fatal.     He  was  well  accuf- 
lomed  to  the  art,  and  consequently  had  no  fear  of  any  un- 
lucky accident ;  but  whether  he  had  neglected  to  dip  his 
head  firft,  or  had  bathed  too  foon  after  dinner,  during  the 
operation  of  digeftion,  w^iich  to  him  was  difficult,  or  whe- 
ther the  germ  of  the  malady  had  been  already  in  his  confti- 
tution,  he  fuddenly  became  infenfible  and  motionlefs  ;  and 
though  he  was  almoft  Immediatelv-drawn  out  by  his  bro- 
ther-in-law, and  though  all  the  ufual  methods  were  tried, 
affiftance  was  ufelefs,  and  the  phvlicians  unanimoufly  de- 
clared that  he  had  been  ftruck  with  a  ftroke  of  the   apo- 
plexy.    It  has  been  already  obferved,  that  Mr.  Bernoulli 
was  of  a  weak  and  delicate  conftitution.     In  the  autumn  of 
the  year  1787  he  was  attacked  by  a  nervous  fever,  which 
expofed  his  life  to  great  danger^     He,  however,  recovered ; 
and  it  is  to  be  prefumed  that  his  conftitution  would  have 
been  eftablifked,  and  that  it  would  have  been  able  to  refill 
the  feverity  of  the  climate  of  Ruffia,  if  Providence  had  not 
Vol.  Ill,  H  difpofed 
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pofed  otherwife,  by  fnatching  him  from  the  fciences  and  the 
academy  in  the  29th  year  of  his  age. 

To  an  open,  free,  and  tra6lable  difpofitlon,  Mr.  BernoulU 
joined  much  modefty  and  mildnefs — quaUties  which  pro- 
cured him  the  friendfliip  and  efteem  of  all  thofe  with  wham 
he  was  acquainted,  and  which  juftified,.  as  much  as  his 
learning,  the  deep  regret  occalioned  by  his  premature  death. 
The  following  is  a  lift  of  his  writings  : 

D'tjfertatio  Inauguralis  Juridica.     Baiiliae^   ^1J^» 

Thejes  Juridica.     Ibid.  1779. 

Thefes  de  Sublimu     Ibid.  1780. 
Defcription  of  a  Tour  through  Swiflerland,  in  the  month  of 

Auo;uft  1780.     (In  John  Bernoulli's  Colle6lion  of  Short 

Tours,  VoL  III.) 
Lettre  fur  VElafiicke,     (In  the  Journal  de   Phyfique  de 

l*Abb6  Rozier,  Suppl.) 
M.eviQtre  fur  la  Theorie  d'un  Inftrument  qu'on  pourroit  .nom- 

mer  Machine  Bal'ifilque,     (Mem.   de  I'Acad.  Royale  des 

Sciences  et  Belks-Lettres  de  Berlin,  ann.  1781.) 
Thoughts  on  the  Queftion,  Why  in  our  Diiappolntments  we 

find  Confolation  in  the  Misfortune  of  Others?    [Nutz. 

Beytrage   zu   den   Neuen  Strelitzifchen  Anzeigen,     Jan^* 

1782.) 
TJjefes  Phjfic^.     Bafil.  178a. 
Efpii  d'une  Nouvelle  Maniere  d' Envifager  les   Differences^ 

ou    les    Fluxions   des    Quantises    Variables.       (Mem.   dts 

Correfp.  de  TAcad.   Royale    de  Turin,   ann.    1784  and 

1785,  Tom.  I.  p.  2.) 
Obfervations  made  in  a  Tour  from  Vienna  through  Styer- 

marek,   the  Ukrain  and  Friaul,   1785.     (In  John  Ber- 
noulli's Colleaionof  Short  Tours,  Vol.  XVI.) 
Conjiderations     Hjdroflatiques,        (Nova    A6la    Helvetica, 

Tom.  I.) 
Analytical  Solutions   refpe«Sling  a  Parachute  attached  to  a 

Balloon.     {Leipz,  Magaz,  fur  Reim  u,  Angcw  Marthe, 

Part  I.  1786.) 

Sur 
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Sur  le  MoU'Vement   Gyratoire  d' iin   Corps  attache   a  un  Fil 

extenjible.    Premiere  Memoire,      (Nova   Afta    Acad.    Sc, 

Imp.  Petrop.  Tom.  I.  pro  anno  1783.) 
Sur  le  Mou'Vement  Gyratoire,  Sec.    Second  Memoire.     (Nova 

Aaa,  Tom.  II.*i784.) 
Sur  le  Mouvement  Gyratoire,  ^c.  Troijleme  Memoire.    (Nova 

Ada,  Tom.  III.  1785.) 
Dilucidationes  in  Commentarium  III.  Euleri  de  Iciu  Glandium 

contra   Tahulam  Explofarum.      (Nova  Acla^   Tom.  IV. 

1786.) 

Effai  fur  un  nouvelle  Machine  Hydraulique  propre  a  elcver 

de  I'Eau.      (Ibid.) 
EJ/ai    Theorique  fur    les   Vibrations  dus  Plaques  elafliques 

Re  (Bangui  aires  et  Libres.      (Nova  Acla,  Tom.  V.  1787.) 
De  Motu  progrejjivo,   rotatorio  et  ofcillatorio  duorum   Corpo^ 

rum   Ope   Fill  fuper    Trochleam    tranfeuntis   connexorum, 

(Nova  Ada,  Tom.  VI.  1788.) 
T>e  Motu  et  Rea^ione  Aqu^  per  Tubos  mobiles  transfluentis* 

(Ibid.) 
Mr.   Bernoulli  tranflated  alfo  Merian's  Philofophical  Me- 
moirs    {Me77ioires   de   Philofophie  de   M,   Merian)    into 

German.     2  vols. 


NEW    PUBLICATIONS. 

Nova  Acta  Acad.  Scient.  Imper.  Petropolitance,  &^c.  New 
Tranfaftions  of  the  Imperial  Academy  of  Sciences  at 
Peterfburgh.     Vol.  X.  1797.     With  13  Plates. 

vJf  the  mathematical  papers  in  this  volume^  moft  of 
which  are  by  Leonard  Euler,  it  is  impoflible  to  give  any  fatif- 
faclory  account  in  the  limits  allotted  for  this  prefent  article. 
Among  the  aftronomical  papers  are  : — On  the  Perturbation 
of  the  Motion  of  Saturn,  by  Schubert.  The  author  has 
'  Hz  employed. 
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employed,  but  with  fonie  variation,  the  formula  of  De  !a 
Place  in  regard  to  the  theory  at  Jupiter  and  Saturn.  On. 
the  Variation  of  the  Obliquity  of  the  Ecliptic,  and  of  the 
Tropical  Year,  by  the  fame.  Obfervations  made  in  the 
Obfervatory  of  the  Academic  College  at  Mietau,  from  1791 
to  1/95?  by  M.  Beitler.  Obfervations  made  in  1795  at  his 
own  houfe,  by  ^1.  Inochodzow.  Obfervations  on  a  Solar 
Eclipfe,  by  M.  Kumowfki.  Extracts  from  Meteorological 
Obfervations  made  in  1768  and  1769,  at  Jakutlk,  by  J.  Kle-. 
nief.  The  greatell  height  of  the  barometer  was  28*07 
Paris  inches,  the  leaft  25-17.  On  the  nth  of  December 
1768,  at  4  in  the  afternoon,  the  mercury  of  a  De  Lifle's 
thermometer,  the  fcale  of  which  reached  only  to  228^  below- 
boiling  water*,  funk  entirely  into  the  bulb.  About  8  o'clock 
on  the  1 2th,  the  obfer\'er  expofed  to  the  open  air  another 
thermometer,  the  divifions  of  which  reached  down  to 
245°;  and  at  8  o'clock  in  the  morning  of  the  15th,  the 
quickfilver  ftood  at  229°  (62-8"  Fahr.  below  o'').  Having 
moved  the  inftrument,  the  quickfilver  fell  fuddenly  into  the 
bulb,  and  remained  in  it  till  8  o'clock  in  the  morning  of  the 
19th  ',  but  at  noon  it  rpfe  to  199'^  (26 -8-  of  Fahr.  belov/  o  ). 
Extrafts  from  Meteorological  Obfervations  made  at  Peterf- 
burgh  in  1792.  In  the  department  of  Phyfics  we  find 
C.  F.  Wolff's  Tenth  Differtation,  fourth  part,  on  the  Muf- 
cular  Veifels  of  the  Heart,  illuftrated  with  engravings. 
Method  of  purifying  Corrupted  V/ater,  with  new  Experi- 
ments, by  Lowitz.  A  little  fulphuric  acid  an^  common 
fait,  when  the  water  is  intended  fur  the  parpofes  of  cookery. 
ftrengthens  the  efFccl  of  the  charcoaJ  powder.  The  fame 
author  gives  an  account  of  his  having  difcovered  StroRrtiar* 
earth  in  fulphat  of  barytes,  in  which,  according  to  his 
numerous  experiments,  iw  forms  a  fifth  part,  and  is  always 
prefcntr     He  explains  the  difference   between  it  and  cal- 

•»  The  fcale  of  De  Lifle's  tliermomerer  commences  uith  the  point  of 

baling  water.    The  freezing  p^ini  is  1 50°  below  boiling.     Edit. 

careous 
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cftT-eoiis  earth  and  barytes  chiefly  by  its  uniorx  with  acids, 
and  gives  directions  for  preparing  the  niuriat  of  bar\'tes  for 
medical  purpofes.  Three  papers  by  B.  Sewergin,  on  dif- 
ferent fpecies  of  talc,  the  Ruifjan  kinds  of  ferpentlne,  and 
the  cyanite.  A  Physical  and  Topographical  Sketch  of 
Tauria,  by  Profe0br  Pallas;  alfo  a  Defcription  of  fome  new 
Siberian  Plants  (with  figures)  from  the  Colle6lion  of  the 
late  J«  Sievers  of  Hanover,  viz.  two  fpecies  of  robinia,  the 
jubata  and  tragacanthoides ;  a  fpecies  of  fophera,  argentea ; 
tdLiTidiT'iiksyfongarica',  rofes,  berhcrifolia ',  molucella,  diacaU' 
tbophylla-,  rhubarb,  leucorhi-zon  \  and  three  kinds  of  ribes, 
faxatiUsy  fragrans  and  trijiis.  Herrman's  Mineralogical 
Obfervations  made  during  a  Journey  through  the  Chain  of 
the  Ural  Mountains,  which  he  traverfcd  from  Weft  to  Eaft. 
J.  T.  Kolreuter  on  the  true  Organs  of  Fructification  in  the 
Pcriploca  Gr^ca.  ProfefTor  Lepechin's  Defcription  of  a  new 
Siberian  kind  of  Polygonum,  which  he  calls  Ijax?nan,  fron> 
the  difcoverer,  and  of  which  a  figure  is  given.  It  has  a 
large  flem,  and  its  flowers  are  furnifhed  with  eight  flamina 
and  three  flyles,  placed  in  tender  panicles  at  the  angles  of 
the  leaves,  which  are'lanceolated,  of  equal  breadth^  fmooth, 
and  fliarp  pointed. 

Reije  durch  Pommern  nach  der  Infel  Pugen^  ^c.  A  Tour 
through  Pomerania  to  the  Ifle  of  Rugen  and  a  Part  of 
the  Duchy  of  Mecklenburg,  in  the  Year  1795.  In  a 
Series  of  Letters,  by  John  Frederic  Zollner.  With  Cop« 
per  Plates.     Berlin  1797^  8vo. 

THE  route  which  the  author  purfued.  In  this  tour,  was 
through  Stettin,  Wollin,  Swinemiinde,  Wolgaft,  Greifswald, 
Stralfund,  Hiddenfa,  Barth,  Roftock,  Dobran,  Remplin, 
Strelitz,  Ruppin,  and  thence  to  Berlin.  The  work,  befides 
a  defcriptive  account  of  the  places  which  the  author  vifited, 
contains  alfo  anecdotes  of  remarkable  perfons,  and  obferva- 
tions refpeCling  trade,  manufa6lures  and  natural  hiftorw 
In  an  Appendix  is  given  a  great  many  ftatiftic  obfervations 

H3  relying 


TOZ  Keiu  Publications, 

relatino^  to  Pomerania,  Rugven,  Mecklenburg:,  Sec.  Tables 
of  the  exports  and  imports  of  Stettin  in  the  year  1794;  of 
the  numbei:  {^2>5)  ^'^'^^  value  of  the  (hips  built  in  Svvedifli 
Pomerania^  between  the  years  1781  and  1795;  and  of 
the  heights  of  the  barometer  on  the  6th  of  Auguft  1795, 
obferved  at  Peterfburgh^  Berlin,  Halle,  Breflau,  Rudolitadt, 
Bayreuth,  Seburg,  the  Brocken,  St.  Gothard,  two  eminences 
in  Rugen,  and  at  other  places. 

Voyage  Ptttorefque  de  la  Syrie,  ^c.  Piclurefque  Travels 
through  Syria,  Phenecia,  Palelline  and  Lower  Eg\'pt. 
No.  I.   and  II.     Paris,   1798. 

THIS  work  conlifts  of  elegant  engravings  accompanied 
with  proper  deferiptions.  The  plates  in  the  firft  number 
are  :  i.  i\  view  of  the  cenotaph  of  Caius  Caefar  near  Hems, 
formerly  Edefla.  2.  View  of  a  part  of  the  village  of  Cana 
in  Galilee.  3.  General  view  of  Jerufalem.  4  and  5.  Se- 
pulchral monument  of  the  cities  of  Judah.  6.  Fortune- 
tellers. Thofe  of  the  fecond  number  are:  i.  Gate  of  the 
Temple  of  the  Sun  at  Palmyra.  2  and  3.  Portico  of  Diocle- 
tian. 4.  Beautiful  view  near  Tripoli.  5.  Entablature  of 
the  Temple  of  the  Sun  at  Balbec.  6.  Courfe  of  the  Nahr 
Quades  or  Sacred  River. 

The  whole  work  will  be  comprifed  in  three  volumes  folio, 
containing  about  300  engravings  befides  vignettes,  and  will 
make  50  or  ^^  numbers.  The  price  of  each  number,  to 
fubfcribers,  is  30  livres  (25  fliillings) ;  to  non-fubfcribers 
33  livres   (about  29  fhillings). 
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MISCELLANEOUS  ARTICLES. 

LEARNED  SOCIETIES. 
FRANCE. 
SOCIETY  OF  HEALTH   IN  THE  COMMUNE  OF  NANCY. 

X  HE  public  fitting  of  this  fociety  on  the  ift  of  Frimaire, 
VII.  Year,  was  opened  by  C.  Lallemand,  prefident,  who 
read  a  difcourfe  on  the  utility  of  medical  correfpondence  for 
preferving  purity  of  principles  in  the  art  of  healing,  and  on 
the  moft  advantageous  method  of  teaching  it. 

C.  Mandel,  profeiTor  of  therapeutics  and  pharmacy,  read 
a  diflertation  on  iron.  The  author  explained  the  different 
ftates  in  which  it  is  found  naturally  ;  thofe  which  may  be 
given  to  it  by  art ;  and  the  fervices  which  it  has  rendered 
to  mankind  by  its  magnetic  properties,  particularly  in  regard 
to  the  mariner's  compafs,  and  its  power  of  attracting  light* 
ning  and  conducing  it  to  any  place  required.  He  demon- 
Urated  the  affinity  of  this  metal  with  oxygen,  the  caufe  of 
its  fo  ealily  uniting  with  faline  fubftances,  and  of  its  fpeedy 
oxydation  by  air  and  water,  and  of  its  folution  in  the  latter 
vehicle  which  it  decompofes.  He  then  proceeded  to  the 
aftion  of  iron  on  the  animal  economy,  and  took  a  view  of 
the  fpeedy  cures  which  it  effects ;  and  the  accidents,  on  the 
other  hand,  which  it  has  occafioned  to  fome  individuals, 
even  when  the  dofe  was  weak.  This  led  him  to  propofe  the 
following  very  interefting  queftion.  Whether  the  iron  which 
exifts  materially  and  formally  in  our  humours,  and  above  all  in 
the  bloody  might  not  be  conlidered,  on  account  of  its  natural 

H  4  increaf^ 
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increafe  and  diminution,  as  the  caufe  of  a  great  number  of 
difeafes?  And  he  mentioned  chlorofis  as  one  of  thofe  moft 
likely  to  condu6l  to  a  fatisfa6lory  refult. 

He  mentioned  the  new  fyftem  (quoting Dr.  Rollo),  which 
holds  that  the  greater  or  lefs  quantity  of  oxygen  in  the  blood 
as  the  caufe  of  various  difeafes.  Without  denying  this  prin- 
ciple^ he  combated  the  application  made  of  it  by  Dr.  Rollo 
to  certain  difeafes,-  particularly  chlorofis,  which  he  imputes 
to  a  privation  of  oxygen ;  to  reftore  which,  he  recommends 
metallic  oxyds  as  being  proper  to  furnifh  oxygen.  C.  Man- 
del  afferts  that  this  difeafe  is  deftroyed  by  medicines  capably 
of  carrying  off  oxygen,  inftead  of  introducing  it  into  the 
fyftsm  :  that  it  is  cured  by  iron  which  has  undergone  no  other 
preparation  than  a  great  divifion  of  its  parts ;  from  which 
he  concludes,  that  not  difoxvgenation,  but  rather  deferrugi^ 
nation^  ought  to  be  afiigned  as  the  determining  caufe. 

The  author  next  pointed  out  the  different  medical  cafes  in 
which  iron,  or  preparations  of  it,  ought  to  be  adminiftered  ;- 
and  then  examined  the  queffion  whether  the  magnet  ought 
to  be  admitted  among  the  means  of  medical  cure,  or  entirely 
lejefted.  He  gave  an  account  of  the  different  fyftems  of 
the  parti  fans  and  antagonifts  of  this  mineral :  he  combated, 
from  experience  the  opinion  of  the  latter,  and  {hewed  that 
there  was  nothing  lefs  doubtful  than  that  the  iron  contained 
in  the  blood,  though  in  a  Hate  of  oxyd,  cannot  be  attracted 
by  the  loadftone.  In  the  lad  place,  he  concluded,  without 
admittinnr  all  the  wonders  afcribed  to  it,  that  this  mineral 
ought  to  be  retained  among  the  curative  means. 

C.  Salmon^  profeffor  of  the  materia  niedica,  communi- 
cated tvvo  obfervations  which  tended  to  fupport  the  lafl  af- 
fertion. 

C.  Willemet,  profeffor  of  botany,  read  fonie  fragments  in 
regard  to  the  natural  and  literary  hiflory  of  feveral  kinds  of 
laurel — a  plant  held  in  great  veneration  by  the  ancients. 
This  valuable  tree  was  employed  in  all  their  religious  cere- 
monies^ 
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monies^,  had  a  iliare  in  their  mvfteries,  and  was  made  the 
reward  of  valour,  merit  and  viriue.  Its  medical  properties 
wei^e  not  forg^otten.  In  fpeaking  of  the  laurel-cherrVj  (prunus 
laiiro-cerafus,  L.)  C.  AVillcmet  gave  an  account  of  the 
m^Kiern  experiments  made  on  the  effeAs  of  the  water  diftilled 
from  it.  He  took  a  view  alfo  of  the  quaUties  and  virtues  of 
the  common  rofe-bay  or  oleander  [nerium  oleander^  L,);  the 

' {rtifciis    hypoglojjum,  L.) ;   and  the  laureftine   (^vibur^ 

iiu?n  tinus,  L.) 

ITALY. 

The  National  Inftitute  of  the  Ligurian  Republic  was  in-i 
ftalled  on  the  24th  of  Brumaire,  7th  year,  by  the  directory 
of  that  republic.  It  confifts  of  fixty  members,  thirty-fix  of 
whom  are  refident ;  and  thirty-fix  aflociates,  inhabitants  of 
the  republic.  They  form  two  clafles,  each  of  which  is  fub- 
divided  into  three  feftions. 

The  firft  clafs  is  that  of  the  Mathematical  and  Phyfical 
Sciences;  the  three  fe^tions  of  which  are:  ift.  Agriculture, 
commerce  and  manufactures;  2d,  The  nautical  fcience^ 
mathematics,  phyfics  and  natural  hiftory;  3d,  Chemiftry, 
botany,  anatomy,  medicine  and  furgery. 

T  he  fecond  clafs  comprehends  Philofophy,  Literature,  and 
the  Fine  Arts.  Its  feclions  are  as  follows  :  lil:.  The  art  of 
reafoning;  and  analyfis  of  the  operations  of  the  human  un- 
derftanding,  grammar,  eloquence  and  poetry;  2d,  Political 
fciences^,  hiftory  and  antiquities;  3d,  The  art  of  defign. 

ROYAL  SOCIETY    OF  LONDON. 

Since  our  Lift  report,  {XoX.  II.  p.  327)  Papers  on  the 
following  fubje<!:l:s  have  been  read  to  the  Society. 

One  on  the  methods  of  finding  the  latitude  by  doubfe 
obfervations,  which  contained  fevcral  curious  calculations 
and  uiciiil  tables.  This  paper,  which  occupied  almoft  the 
whole  of  two  evenings,  is  of  fuch  a  nature  that  our  limits 
^'ill  uot  allow  our  giving  any  account  of  it, 

<5 ,  A  paper 
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A  paper  containing  meteorological  obfervationa  made  at 
Conftantinople,  and  fome  curious  information  refpe6ling 
fhe  plague  which  fo  often  caufes  dreadful  devaftation  in  the 
Eaitern  countries.  The  remarks  brought  forward  on  this 
iubjc6l  go  to  eftablifli  the  fa^i:^  that  the  infection  is  only 
cau2[ht  by  cantacl  either  of  a  difeafed  perfon^  or  of  articles 
fhat  have  been  in  conta6l  with  the  infefted. 

A  paper  on  the  natural  hiflory  of  the  elephant^  by  John 
Corfe,  Efq.  author  of  the  article  on  the  fame  fubje<9:  given 
m  a  preceding  part  of  the  prefent  number  of  our  work. 
This  paper_,  which  contains  a  great  variety  of  curious  infor- 
mation, excited  much  attention.  His  obfervations  are  the 
rcfult  of  many  years  refidence  in  India.  By  them  it  appears 
that  the  accounts  of  the  fagacity,  modefly  and  fize  of  the 
elephant  have  been  greatly  exaggerated  by  natural  hiftorians. 
The  female,  when  brought  forth,  is  about  35  inches  high ; 
■tthen  full  g;rown,  from  7  to  8  feet.  A  full  grown  male  is  8 
or  9  feet  hig-li,  meafured  at  the  flioulder  as  the  height  of  a 
horfe  is  taken. 

A  paper  on  the  decompofition  of  the  boracic  acid,  by 
M.  Crell. 

ANTiaUARIAN    SOCIETY    OF    LONDON. 

On  Tliurfday  the  14th  of  Feburary,  an  Eolopile  of  great 
antiquity,  made  of  brafs,  and  which  had  been  dug  up  in 
making  the  Bafingftock  canal,  was  prefented  to  this  Society 
by  Mr.  Fry  the  letter-founder.  The  form  is  fingular : 
inftead  of  being  globular  with  a  bent  tube,  it  is  in  the  form 
of  a  grotefque  human  figure.  The  blalt  comes  from  its 
mouth.  The  only  thing  fimilar  we  have  ever  met  with  in 
this  country  is  ihe  eolopile  called  Jack  of  Hilton,  mentioned 
in  Plott's  Hiftorv  of  StafFordfhire. 
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MEN  of  letters^  artifts^  and  thofe  fond  of  antiquities  and 
numifmaticS;,  had  long  regretted^,  that  the  rich  colle6lions  of 
medals  and  gems  in  poiTeffion  of  the  royal  family  of  Pruffia 
were  fcattered  and  prefer ved  in  different  places.  The  late 
king,  who  approved  of  a  plan  prefented  to  him  for  uniting 
ail  thefe  colle6iions  in  the  capital,  caufed  to  be  brought  thi- 
ther, towards  the  clofe  of  his  reign,  and  depofited  in  his  own 
cabinet,  the  beautiful  colle6lion  of  ancient  and  modern  me- 
dals, crown-pieces,  &:c.  which  the  margraves  had  formed 
at  Anfpach,  and  to  which  he  made  confiderable  additions. 
To  complete  the  execution  of  the  above  plan,  it  however  ftill 
remained  to  add  to  the  cabinet  of  Berlin  the  grand  collec- 
tion of  ancient  medals  and  gems  prefervedatPotfdam.  ,This 
valuable  colle6lion,  made  by  Frederick  I.  and  defcribed  by 
that  celebrated  antiquarian  Beger*,  was  enriched  after- 
wards by  Frederick  II.  who  purchafed  the  antique  medals 
of  Pfau,  and  the  magnificent  cabinet  of  gems  of  Baron  de 
Hofch,  almoft:  unique  of  its  kind.  This  collecfion  was 
brought  to  the  capital  in  1770,  and  placed  by  Frederick  11. 
in  the  Temple  of  Antiques  at  Sans  Soucl,  where  it  long  ferved 
for  the  noble  amufement  of  that  great  man,  who  was  fond 
of  being  furrounded  by  mafter-pieces  of  every  art,  and  by 
every  fource  of  inflruftion.  His  prefent  majefly  has  lately 
gratified  the  wiflies  of  artifts  and  men  of  letters,  by  ordering,  on 
apropofalmadetohim  by  the  Directory  of  the  Royal  Academy 

'■'^  Laurence  Beger,  the  fon  of  a  tanner  at  Heidelberg,  and  born  in  1653, 
was  librarian  to  Frederic  William,  ek6lor  of  Brandenburgh.  He  was 
member  of  the  Academy  of  Berlin,  and  died  there  in  1705.  He  was 
eftecmed  by  thcLearned  for  his  works,  among  which  are:  Thefaurus  five 
Gemmae,  Numifmata,  Sec.  3  vol.  fo!.  1696  and  1701  ;  Regum  et  Impera- 
torum  Numifmata  a  Rubenio  edita  J7C0,  fol.j  De  Nummis  Cretenfium 
Serpentiferis,  1702.  fol.    Epjt. 

oF 
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of  Sciences^  that  this  coUeftion  fhould  be- transferred  toBcr- 
\m,  and  incorporated  with  his  colle6lion.  The  directory  of 
the  academy,  in  order  to  promote  farther  his  majefty's  views, 
and  to  complete  the  royal  cabinet,  have  added  to  it  two  va- 
luable colIe6lions  belonging  to  the  academy,  viz.  that  of 
Lippert's  *  cafts,  and  that  of  the  bra6leals,  or  coin  of  the  mid- 
dle ages,  formed  by  Ran,  and  augmented  by  Mohfen  f  ;  fo 
that  the  royal  cabinet  contains  at  prefent  about  5400  en- 
graved gems,  3000  cafts  by  Lippert,  16000  antique  medals, 
5000  bra<Sleals,  with  5  or  6000  modern  medals  and  crowns* 
Among  the  modern  feries,  the  richeft  is  that  of  the  medals 
and  crowns  of  Pruflia. 

ANATOMY. 

C.  Cuvier,  in  the  cmirfe  of  his  refearches  refpe6ling  the 
anatomy  of  white-blooded  animals,  which  he  intends  foon 
to  publilh,  has  found  that  the  leech  will  oblige  him  to 
change  the  general  denomination.  He  obferved  in  that 
animal  red  blood,  not  that  which  it  fucks,  and  wdiich  would 
be  contained  in  the  inteftinal  canal,  where  it  is  immediately 
altered,  but  a  real  nourifhing  fluid  contained  in  the  veflels, 
and  circulating  there  by  means  of  an  alternate  movement 
of  the  fyflole  and  the  diaftole,  Thefe  veflels  form  four  prin- 
cipal trunks,  two  of  which  are  lateral,  the  third  dorfal,  and 
the  laft  ventral.  The  tv/o  former  are  of  an  order  different 
from  that  of  the  two  latter;  but  the  author  has  not  yet  been 
able,  to  determine  which  are  the  arterial  and  which  the 

■^  Philip  Daniel  Lippert,  profelTor  of  antiquities  in  the  Academy  of  the 
yine  Arts  atDrefden.  He  was  born  at  Mcillen  in  1702,  and  died  on  the 
aSth  of  March  1785.  Among  his  works  are  Daftyliotheca,  or,  A  Collec- 
|ion  of  the  Engraved  Stones  of  the  Ancients,  confifting  of  200  imprefiions 
from  the  principal  cabinets  in  Europe,  for  the  ufe  of  the  fine  arts  and  art-i 
ifts.  Leipfic,  1767.  A  Supplement  to  the  Daftyliotheca,  confifting  of 
:|049  impreilaons.     Ibid,     Edit. 

f  John  Chides  William  Mchfen,  member  of  the  college  of  phyficianSji 
phyfician  to  his  Pruffian  Majefty,  and  to  the  fchool  of  Noble  Cadets  at 
Berlin.     Edjt, 
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venal.     The  two  lateral  vefTels  proceed  from  one  end  of  the 
body  to  the  other,  and  are  joined  by  branches  which  form 
a  very  beautiful  tiffue  when  inje^ed.     The  ventral  and  dor- 
fal  veffels  do  not  form  a  tiifue  of  the  like  kind.     They  only 
throw  out  branches  difpofed  alternately  in  an  oblique  direc- 
tion, and  fubdivided  in  the  ufual  manner.     The  fecond  is 
placed  exaaiy  under  the  medullary  cord  of  the  ganglions, 
from  which  all  the  nerves  proceed.     It  is  impoffible  to  open 
a  leech  without  producing  a  great  effufion  of  that  blood. 
Enough,  .however,  remains  in  the  veiTels  to  be  diftinouifi.ed.' 
Its  colour  is  almoft  the  fame  as  that  of  the  arterial  blood  of 
tne  frosc, 

NORTHKTIX   GEOGRAPHY  AXD   STATISTICS. 

M.  Hammer,  condudor  general  of  the  diocefe  of  Ao-aer. 
huus  m  Norxvay,  who  left  all   his  property  to  the  Royal 
Norwegian  Academy  of  Sciences,  endowed  alfo  a  foundation, 
vv-hich   has  been  confirmed  by  his  Danifh  Majefiy,  and  in 
confequence  of  which  a  part  of  the  money  bequeathed  is  to 
be  laid  out  in  printhig  his  manufcripts,  and  for  purchafmcr 
natural  curiofities,  the  productions  of  Nor^^ay.    Anoth<.^r  part 
is  to  be  employed  m  defraying  the  expence  of  travels  throuo-h 
Norway,  and  the  following  diftriAs  are  in  particular  to  be 
explored:  Neiden,  Powig,  Peifen,  NordfielJet,  the  White 
Sea,  and  Dvmaan,  the  moft  remarkable  natural  objects  of 
which  muft  be  defcribed..   Thefe  travels  are  to  be  conducted 
on  the  plan  propofed  by  Linxi.^us  in  the  ^r-zvegian  Houfe^ 
bold  Calendar.     All  remarkable  objefts  and  antiquities  are 
to  be  illuftrated  with  maps  and  drawings,  and  the  journals 
of  the  different  travellers  will  be  infertcd  among  the  papers 
of  the  focietv. 

Baron  Herm.elin,  counfellor  of  mines,  one  of  the  richeft 
men  in  Sweden,  is  now  employed  in  preparing  maps  of 
every  province  of  that  kingdom,  which  he  n.eans  to  publilli 
at  his  own  expence.     He  has  already  begun  with  Lapland 
and  the  northern  diftrids, 

ASTRO- 
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ASTRONOMY. 

On  the  evening  of  Frimaire  i6th^  C.  Boiivard^  aftronomef 
belonging  to  the  Obfervatory  at  Paris,  difcovercd  a  comet  in 
the  conftellation  of  Hercules.  At  half  after  fix  next  morn- 
ing, its  right  afcenfion  was  2484-  degrees,  and  its  northern 
declination  31'.  It  had  advanced  43  minutes  per  hour 
towards  the  eaft,  and  28  towards  the  fouth.  It  was  fmall 
and  difficult  to  be  feen.  It  forms  the  89th^  according  to  the 
catalogue,  in  De  Lalande's  Aftronomy. 

MANUFACTURES. 

Michael  Szekely,  overfeer  of  mines  to  Count  Schonborn 
at  St.  Nicholas,  near  Munkats  in  Hungary,  has  manufac- 
tured a  kind  of  cloth  from  the  fwallow-wort  {afclepias  vince- 
toxicum)  interwoven  with  filk.  A  fpecimen  of  this  new  pro- 
du6lion,  coniifting  of  6^  German  ells,  was  prefented  to  the 
magiflrates  of  Ofven  for  infpeftion.  The  firft  manufactur- 
ing of  it  coft  about  7  or  8  {hillings  fterling,  but  in  future 
the  fame  quantity  will  coft  only  3  or  4  {hillings.  It  was 
two  ells  in  breadth,  and  of  conliderable  finenefs. 

ARTIFICIAL   COLD. 

Nearly  at  the  fame  time  that  Meflrs.  Pepys  and  Allen 
were  engaged  in  the  interefting  experiments,  of  which  we. 
have  given  an  account  in  the  preceding  pages,  Mr.  Walker 
of  Oxford  was  alfo  employed  in  producing  frigorific  mixtures. 
For  this  purpofe^,  he  ufed  the  fame  materials  in  the  follow- 
ing proportions :  4  parts  of  the  cryftallifed  muriat  of  lime, 
pulverifed,  to  3  parts  of  uncomprefled  dry  fnow.  On  the 
4th  inftant,  having,  by  means  of  a  previous  mixture,  re- 
duced his  materials  to  40  below  o"^,  on  mixing  the  cooled 
ingredients,  they  gave  a  temperature  of  —  6y  or  95°  beloW 
the  freezing  point  of  water.  We  believe  the  experiment 
was  only  on  a  fmall  fcale.  We  have  not  learnt  what  fub- 
ilances,  or  whether  any,  were  expofed  by  Mr.  Walker  to 
the  cold  mixture. 

2  MINE- 
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MINEKALOGY. 

A  lode*  of  filver,  tolerably  rich,  has  lately  been  difco- 
vered  .n  the  Hurland  Mine,  forn^erly  called  the  Old  Manoi- 
M.ne,  ,n  G.vmear  parifl,  in  the  cotmty  of  Cornwall,  whieh 
tZZr  7  ,7'  ^"'  «'hieh,  judging  fro„  prefent  ap- 
C"  ;r''°"'''^''P^^^'-'d^"'--'ofs-t„ationd 
.benefit,  if  we  were  not  aware  of  the  ftrong  prejudices  and 
great  ignorance  of  the  Cornifh  miners  in  general 

If  we  rnay  credit  the  teftimony  of  foreigners,  the  pooreft 

«.ne,„  Cornwall  is  worked  at  a  greater  expen  e  tha^  the 

ncheft  on  the  Continent.     How  can  it  be  ^therwife,  wh  L 

he  prefent  fyftem,  difgraceful  to  the  age  in  which  we  iTe  J 

lowe   to  continue,  without  any  attempts  being  made     th 

w.tT  r  '"'""  "•    '""^  ^'''  ''"'"y  be  credited  whe« 
«e  fiatethat,  m  many  places,  the  proprietors  are  never  ner 
njuted  to  have  a  feftion  of  their  mine  :  yet  fuch  is  litlr^:^  y 

Captarn  of  the  M„.  !  who  is  fole  monarch  of  the  fubterra- 

nean  legions,  and  guides  all  their  operations 

From  this  man  the  owners  muft  be  content  to  receive  th. 
only  accounts  they  can  obtain  of  the  ftate  of  their  works  ■ 
nor  can  they  poffibly  help  themfelves,  or  interfere  i"    L' 

When  it  is  kitown  that  this  is  the  ftatc  of  management 
our  readers,  though  they  may  regret  the  circumftance,  w  li 
not  befurprd-ed  to  hear  that  the  Wherry-mine  near  Pen- 
ance, o„e  of  the  moft  curious  in  ,he  world  f,  and  in  which 
ve  lately  announced  that  cobalt  had  been  found,  has  been 
d.fcontmued  working,  and  the  ftaft  been  clofed  up      hI  " 

T  Tr'V:  '""  ''''''  ""^  """^'  ^°  -h  in  tin  and  co^" 
.as  fallen  a  d,  graceful  facrilice  to  the  ignorance  in  the  a^ 
o^^nnning.  which  fo  ftamcfully  prevails  in  this  counts 
V\  hile  fcience  is  excKided,  what  can  be  expefied  > 

*  The  CorDift  term  for  a  vein  or  ftratum. 

+  The  m„„,h  of  the  ftaft  was   more  tha,)  5o•^  f,ct  'rnm  ,>.    n. 

The 
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The  French  Government  have  lately  taken  the  ilate  of 
the  muies  in  France  into  their  confideration,  eftabllflied  a 
fchool  of.mineralogy  under  the  aufpices  of  the  ininifter  o^ 
the  intefi6r,  and  are  now  devifmg  means  for  propagating  in- 
ilmaion  relative  to  that  important  branch  of  induftry.— The 
ftateof  theminesin  this  country  calls  loudly  onourGovern-^ 
ment  to  endeavour  to  devife  fome  mean  of  improvement. 
Thelofs  that  refults. to  the  community  from  theprevaihng 
icrnorance  of  the  operative  people  employed  in  them  is  ab-. 
folutely  incalculable.     How  happy   Ihould  we  feel,  if  oitf 
well-meant  hint  {hould  have  the  effea  to  make  the  matter 
ibe  taken  up  bv  thofe  who  have  ijifluence  fuffici^nt  to  accom- 
plifli  the  objea ! 


iDEATH. 


On  the  %6\h  of  November  laft,  of  a  ner^^ous  fever,  Frede- 
rick Albrecht  Charles  Gren,  Public  ProfeiTor  of  Medicine, 
and  Member  of  the  Society  of  the  Searchers  into  Nature 
at  Halle.     He  was  born  on  the  ift  of  May  1760,  at  Bern- 
|)urcr    His  premature  death  is  a  great  lofs  to  Chemiftry  and 
Kafural  Philofophy.    The  Journal  der  Vhyfik,  or  Journal  of 
Natural  Philofophy,  begun  in  1770,  of  which  he  was  edi-= 
tor    is  well  known.     Among  his  works  afe :  Obfervations 
on'rermentation  and  the  Produds  thence  obtained,    8vo. 
Syftematic  Manual  of  Chemiftry,  2  vols.  8vo.     Principles 
of  Natural  Knowledge,  8vo.      Ohfervaiiones  ctExperimenia 
circa  GcnefinAeris  jixi  et  phlogyUcati,  8vo.     Principles  of 
Pharmacology  and  the  Materia  Medica,  2  parts,-Hewas  a 
contributor  Tlfo  to  the  Allgeinein-Literatur-ZeUung  of  Jena^ 
and  author  of  various  papers  in  Crell's  Chemigal  Annals. 
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T.  Account  of  a  remarkable  Fiery  Eruption  from  the  Earthj 
in  Iceland^  in  the  Year  1 783.  By  S.  M.  Holm,  S.S, 
Theol.  Cand. 

X  HE  following  account  is  taken  from  a  fmall  work 
written  by  Mr.  Holrn,  a  clerg^anan,  and  publifhed  in  the 
Danifh  langxiage  at  Copenhagen,  with  two  charts.  The 
author  fays,  in  his  preface,  that  he  was  born  in  the  ifland 
in  the  year  1750,  and  lived  there  till  the  year  1774;  that 
he  had  himfelf  feen  all  the  places  mentioned  in  it,  and  had 
fmce  kept  up  an  uninterrupted  cpiltolary  correfpondcnce 
with  his  countrymen,  from  whom  he  received  the  particu- 
lars of  the  devallation  occafioned  by  this  lingular  difafter. 

On  the  I  ft  of  June  1783,  feveral  violent  fhocks  of  an 
earthquake  w^ere  felt  in  various  parts  of  Iceland ;  and  thefe 
fliocks  afterwai'ds  increafed  to  fuch  a  degree,  that^  on  the 
nth  of  the  fame  month,  the  inhabitants  wee  obliged  to 
defert  their  habitations  and  to  live  in  the  open  air.  About 
the  fame  time  fmoke  and  vapour  were  feen  to  rife  alternately 
from  the  earth  in  the  wild  di(lri(Sls  towards  the  north,  m. 
the  neighbourhood  of  Sidu,  Landbrot^  Mcdalland  and 
Vol.  hi.  I  Alptavcr. 
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Alptaver.  After  this  three  columns  of.  fire  were  obfer\'ed, 
the  moil  northern  of  which  firft  made  its  appearance. 
When  firft  feen,  ihey  flamed  up  feparately ;  but  they  after- 
wards united  and  rofe  to  fuch  a  height  that  they  could  be 
perceived  at  the  diftance  cf  thirty-four  miles^  when  the 
flame  was  not  covered  by  thick  vapour. 

Iceland  is  bordered  by  a  long  chain  of  mountains,  which 
are  all  exceedingly  high  and  always  covered  with  fnow. 
The  largeft  and  higheft  of  thefe  is  the  Klofa-Joekul,  in 
which  the  principal  and  beft  known  rivers  of  the  ifland 
formerly  had  their  fources.  Among  thefe  mountains  there 
arealfo  four  volcanoes,  the  Skaptar-Joekul,  theSula,  Troella- 
dyngia,  and  the  Oeroefa-Joekul,  the  laft  of  which  is  the 
moft  violent.  They  at  firft  throw  out  water,  and  then  fire. 
There  are  feveral  of  the  fame  kind  in  the  ifland  5  but  the 
well  known  Hecla  throws  out  onlv  fire. 

On  the  8th  of  June  the  bright  flames  of  the  before- 
mentioned  column  could  be  clearly  diftinguifhed.  They 
were  accompanied  with  a  violent  and  inceffant  eruption  of 
fand,  fulphureous  duft,  afhes,  large  pumice  ftones,  and  moft 
dreadful  explofions.  A  furious  wind,  which  prevailed  at 
the  fame  time,  filled  the  atmofphere  in  fuch  a  manner  with 
fand  and  fulphureous  vapour,  that  people  could  not  fee  either 
to  read  or  to  write  even  at  noon.  The  afhes  and  fcoriae 
which  fell  back  from  the  atmofphere  were  red  hot.  There 
fell  at  the  fame  time  a  kind  of  filth  as  black  as  ink,  which 
feemed  as  it  v/ere  hairy,  having  fometimes  the  appearance 
of  fmail  balls,  and  fometimes  of  wreaths  or  rings. 

On  the  nth  the  fiery  column,  which  had  vanifhed  for  a 
little,  again  made  its  appearance,  and  could  be  diftin6lly 
feen  at  the  diftance  of  thirty  or  forty  miles.  Its  thundering 
noife  could  be  heard  at  the  fame  diftance,  and  continued 
throughout  the  whole  fummer.  The  above  column  was 
accompanied  the  fame  day  by  a  very  violent  rain,  which  oc- 
cafioned  infinite  damage}  becaufe  the  water,  in  many  places, 
fwept  off  whole  pieces  of  the  foil  aod  carried  them  with  it 

into 
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into  the  deep  gulphs.  The  water  of  this  rain  was  at  the  fame 
time  fo  (harp  and  acrid,  on  account  of  the  many  fahne  and 
fulphureous  particles  which  it  contained,  that  it  occafioned 
fevere  pain  in  the  hands  and  feet  where  it  fell. 

The  places  in  the  neighbourhood  of  this  column  were  at 
the  fame  time  expofed  to  violent  cold,  fnow,  and  hail  of  an 
uncommon  magnitude;  but,  as  the  column  extended  farther, 
thefe  were  fucceeded  by  a  fcorching  and  almoft  unfufferable 
heat,  and  the  fun  appeared  like  a  red  globe.  This  heat 
continued  for  feveral  days  without  interruption,  and  returned 
feveral  times  in  fucceflion.  All  thofe  places  to  which  this 
deftruftive  column  extended  were,  by  the  (bowers  of  ftoneS 
and  aflies  that  accompanied  it,  deprived  of  all  their  grafs 
and  every  other  plant ',  fo  that  the  inhabitants  were  reduced 
to  great  diftrefs,  and  their  cattle  were  frequently  killed  on 
the  fpot.  In  many  places  every  vegetable  produ6lion  was 
as  it  were  covered  by  a  hard  cruft,  from  the  continual  ful- 
phureous evaporation . 

When  this  fiery  eruption  firft  broke  out,  the  river  Skapta 
was  fwelled  up  in  an  uncommon  manner,  and  a  like  overflow- 
ing was  obferved  in  feveral  other  rivers.  On  the  nth  of 
June  the  Skapta  fuddenly  difappeared,  and  became  totally 
dry  in  the  courfe  of  twenty-four  hours.  Its  bed  was  fituated 
in  a  gulley  called  Skaptar-Gliufur,  which  extends  four  miles 
northwards  through  the  higheft  rocks,  and  is  above  300 
fathoms  deep.  In  this  monftrous  gulley  there  arofe,  the 
fecond  day  after  the  Skapta  was  dried  up,  a  dreadful  and 
undefcribable  fiery  lake,  which  gradually  increafed  till  it 
overflowed  the  banks  and  filled  all  the  neighbouring  places 
whether  high  or  low,  the  moft  exalted  fummits  only  ex- 
cepted. Having  inundated  the  farm  of  Buland,  it  covered 
not  only  the  adjacent  fields  and  hedges,  but  alfo  the  houfes 
and  the  church,  though  the  farm  is  fituated  on  a  high  rock. 
Towards  the  eaft  it  extended  fix  miles  in  breadth ;  its  ex- 
tent towards  the  weft  was  alfo  confiderabkj  but  towards 
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the  fouth  its  progrefs  had  been  checked   by  lofty  moutt- 
tains. 

Thus  fwelled  and  towering  up  into  huge  waves  it  endea- 
voured on  all  fides  to  procure  a  paffage^  which,  by  its  con- 
tinually preffiug  forwards,  it  at  length  effe6led  towards  the 
fouth  in  a  valley  between  the  mountains.  '1  hrough  this 
opening  it  ruflied  with  incredible  violence  and  force,  like 
the  moil  terrible  cataraft,  into  the  plain  on:  the  fouth,  over 
which  it  rolled,  amidit  llrong  concuffions  of  the  earth  and 
awful  thunder  and  explofions  in  the  atmofphere,  carrying 
before  it  flones,  rocks  and  fmall  eminences.  This  flaming 
lake  boiled  and  foamed  in  a  dreadful  manner  with  mxclted 
flones,  iron,  and  other  fub (lances  capable  of  being  liquefied; 
fome  of  the  ignited  rocks  and  ftones,  as  large  as  whales  and 
houfes,  were  feen  fwimming  on  its  furface,  or  driving  up 
and  down. 

In  the  mean  time  fiiioke  and  vapour  arofe  from  the  earth, 
both  in  the  neighbourhood  of  this  fiery  lake  and  in  the 
more  remote  diflrifts.  All  thefe  appearances  continued 
inceffantly  both  day  and  night  from  the  I2th  of  June  till 
the  1 2th  of  Augufl.  The  lake  ftill  fpread  itfelf  in  the  open 
plains,  but  with  lefs  impetuofity  than  before.  The  boiling 
and  foaming,  however,  continued  until  it  at  length  began 
to  fettle,  and  to  form  itfelf  into  a  folid  body.  In  many 
places  it  was  found  to  have  been  70,  and  in  others  140 
fathoms  in  depth.  When  it  threw  iifclf  with  violence  into 
the  bed  of  any  river,  the  water  which  it  difp laced  overflowed 
all  the  adjacent  lands,  and  ftill  added  to  the  devaftation  and 
diftrefs  it  occafioned.  Seventeen  farms  were  burnt  by  the 
fiery- ftream,  and  four  fwept  entirely  away  by  the  water^ 
belides  a  great  many  others  which  were  deflroyed  by  light- 
ning and  the  large  ftones  that  fell  from  the  atmoiphcre ;  fo 
that  their  inhabitants  were  reduced  to  poverty,  and  obliged 
to  wander  about  begging  for  relief.  Three  large  rivers,  the 
before-meiitioned  Skapta^  the  Hlverfisfliot_,  and  the  Steinf- 
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mvrarfliot^   befidcs  eight  fmaller  ones,  were  found  entirely 
dried  up. 

On  the  1 6th  of  Auguft  the  fiery  lake  began  to  ceafe 
fpreading  farther.  Wherever  it  proceeded  it  had  burnt  and 
deftroyed  houfes,  churches,  villages,  fields,  meadows  and 
forefts.  Among  the  places  deftroyed  were  many  abound- 
ing with  excellent  herbs,  fuch  as  the  elymus  arenartus,  and 
medicinal  plants;  the  want  of  which  was  a  great  and  irre- 
parable lofs  to  the  ifland. 

This  fiery  eruption,  however,  did  not  yet  ceafe,  but  con- 
tinued to  rage  with  fury  till  October  in  the  middle  parts  of 
the  ifland,  where  vapour,  fla;nes,  thunder  and  concuflions 
of  the  earth  were  in  fucceflion  obferved  among  \hv.  cold  and 
cxtenfive  mountains.  In  the  firft  half  of  November  little 
chan2:e  had  taken  place  ;  but  the  flames  began  gradually  to 
burn  up  with  more  brightnefs,  which  was  confidered  as  a 
fign  that  the  inilammable  matter  was  now  nearly  exhaufted, 
and  that  the  flame  would  be  extinguiflied ;  efpecially  as  it 
had  before  afllmied  a  variety  of  colours,  fuch  as  green,  blue 
and  the  like,  according  to  the  difl'erencc  of  the  I'ubfiances 
by  which  it  had  been  nouriflied. 

When  the  eruption  firlt  took  place,  the  whole  atmofphere 
of  the  ifland  was  fo  filled  with  fmoke,  vapour  and  dufl,  that 
the  fun  had  entirely  a  red  appearance.  In  the  neighbour- 
hood of  the  mountains  it  was  perfectly  dark  at  noon ;  and 
the  cold  in  the  night  time,  confidering  the  warmth  of  the 
feafon,  was  very  fenfible.  Where  the  atmofphere  was  drv, 
the  fire  made  the  air  highly  oppreflfivc ;  but  where  moi ft, 
fuch  fevere  winter  cold  was  produced  in  it,  that  the  grafs, 
plants,  and  cattle  were  almon:  deltroyed.  The  cows  gave 
fcarcely  an  eighth  part  of  the  uiual  quantity  of  milk;  and  a 
four-year-oid  wether,  which  before  would  have  had  ten 
pounds  of  fat,  had  now  only  two,  and  was  fo  weak  as  to  be 
fcarcely  able  to  ft  and. 

The  aflies,  fulphur  and  rain  which  fell  from  the  heavens, 
were  fo  peitilential  that  they  feemcd  to  penetrate  the  very 
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bodies  of  the  cattle.  Their  hoofs  became  white  ;  their  half 
fell  off;  and  they  were  covered  all  over  vith  puftules  and 
ulcers.  The  meadows  alfo  fuffered  feverelv  ;  and  ihe  cattle 
which  had  endeavoured  to  pick  up  the  few  fcanty  reiuains 
of  grafs  that  had  been  left,  might  be  feen  lying  dead  on 
them  in  heaps.  JMany  others  were  dcftroyed  by  huiii;er; 
and  it  was  only  a  few  that  were  laved  by  the  means  of  hay. 
The  cattle  in  general  were  fo  ftimned,  fometimes  by  the 
dreadful  explofions  of  the  thunder,  and  the  inceficint  roaring 
and  fire  in  the  atmofphere,  that  they  ran  into  marfhy 
places,  threw  themfelves  over  precipices,  or  even  ruflied 
into  the  flames. 

Thefe  uncommon  phenomena  were  no  lefs  deftru*Slive 
to  the  inhabitants.  Many,  in  particular  old  people,  and 
thofe  whofe  lungs  were  weak,  could  v.uh  difficulty  breathe 
on  account  of  the  fulphureous  ftench  and  vapour  proceeding 
from  the  flames.  Many  alfo  who  enjoyed  good  health  were 
reduced  to  a  ftate  of  illnefs ;  and  many  would  have  been 
fuffocated  had  not  moderate  fliowers  of  rain,  which  fell 
fometimes,  cooled  and  refreflied  the  atmofphere. 

Befides  thefe  circum fiances  which  took  place  in  Iceland, 
many  other  phenomena  worthy  of  notice  occurred  in  the 
neighbourhood.  A  new  ifland  was  thrown  up  in  a  part  of 
the  fea  where,  according  to  the  account  of  experienced  fea- 
men,  the  water  before  had  been  about  a  hundred  fathoms 
in  depth.  Its  diftance  from  Iceland  was  flxteen,  and  from 
Bird  Ifland  eight  miles.  In  the  month  of  Auguft  it  threw 
up  bright  flames ;  and  it  continued  to  burn  till  February 
1784.  Later  accounts  ftate  that  towards  the  end  of  the 
year  it  threw  up  a  large  column  of  fire  intermixed  with 
fand.  This  ifland  was  about  half  a  mile  in  circumference, 
and  its  height  appeared  to  be  equal  to  that  of  the  mountain 
Efian. 

Towards  the  north-weft,  nearer  to  Iceland  than  the  old 
caftern  gulph  of  Greenland,  lies  another  very  high  ifland, 
larger  than  the  former  5  which,  according  to  the  lateft  ac« 

3  counts, 


At  count  of  a  Fieri'  'Eruption  m  Iceland.  TI9 

tountSj  has  for  a  long  time  burnt  day  anJ  night.    We  have 
been  informed  alfo  by  accounts  from  Iceland  and  Norway, 
that  a  violent  fiery  eruption  took  place  in  the  moll  diftant 
wilds  of  Greenland,  oppofite  to  the  northern  part  of  Ice- 
land ;  and  alfo  in  other  places,  previous  to  that  of  the  latter 
above  defcribed.     This  is  confirmed  by  letters  dated  Sep- 
tember the   14th,   in  which  it  is  fuid  that  a  violent  north 
w  ind  from  the  fea  had  brought  over  to  the  northern  coail  of 
Iceland  abundance   of    allies,    with   a   ftrong   fulphureous 
fmell ;  and  this  phenomenon  continued  the  whole  fummer. 
The  eflfe^ls  of  thefe  remarkable  phenomena  feem  to  have 
extended  alfo  to  other  countries.     At  the  time  when  the 
before  mentioned  acrid  rain  prevailed  in  Iceland,  an  uncom- 
monly fliarp  and  penetrating  rain  of  the  like  kind  fell  at 
Drontheim   and   other   parts   of  Norway.     In  the   Feroe 
iflands  this  rain  burnt  as  it  were  the  leaves  of  the  trees, 
and   the  grafs   on   the   fields   had   a  blackifh    appearance. 
When  the  wind  blew  from   the  N.W.  great  quantities  of 
afhes,  fand  and  fulphureous  vapour   fell   in  thefe   iflands, 
though  they  are  eighty  miles  difiant  from  Iceland ;  and  the 
fails   and  decks    of  feveral    fliips,   while    on    their   paffage 
between  Copenhagen  and  Iceland,  were  covered  with  black 
fandy  duft.     Even  in  Zealand  and  at  Copenhagen  the  fun, 
from  the  beginning  of  June  till  the  8th  of  Auguft,  feemed 
remarkably  red ;  and  throughout  the  whole  month  of  July 
the  atmofphere  was  fo  filled  with  duft  and  vapour,   that  the 
fun  could  not  be  feen  in  the  evening  after  eight  or  nine 
o'clock.     Even  at  noon  the  fun  was  red,  and  this  was  ob- 
ferved  in  the  night-time  to  be  the  cafe  with  the  moon  and 
the   ftars.      The   learned   Profeffor  Kratzenftein   faid   that 
thefe  phenomena  mufl  proceed    from  a  fiery  eruption  in 
Iceland ;  which  was  the  more  remarkable  as  Iceland  lies  at 
the  diftance  of  almoft  300  miles  from  Copenhagen,  towards 
the  north-weft.     Others   faid    they  arofe   from    the  great 
heats  which  frequently  happened,  and  particularly  on  the 
a7th  and  29th  of  July,  and  the  5th  of  Auguft,     The  earth 
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at  this  time  was  almoft  incapable  of  producing  either  h^rb? 
or  grafs,  and  the  leaves  even  withered  on  the  trees,  A 
whitifn  grey  khid  of  dufi:  was  feen  to  fall  towards  thp 
groiind  ',  and  the  fields  in  the  night  were  often  overfpread 
With  a  bkieifli  mi  ft,  which  was  accompanied  with  a  certain 
pale  fiery  brightnefs  and  a  fulphureous  fmell.  During  the 
nights  when  this  fog  prevailed,  little  or  no  dew  fell.  Phcr 
nomena  of  the  fame  kind  were  obferved  in  Germany, 
Holland,  and  other  countries. 


II .  An  Account  of  To  ALDo's  Sjr/Iem  refpeSiing  the  Proba  Inlity 
of  a  Change  of  IVeather  at  the  dlffereyit  Changes  of  the 
Moon,     From  Journal  des  Sciences  Utiles. 


w. 


ERE  the  fun  the  only  caufe  of  the -variations  of  the 
xveather,  the  regular  courfe  of  that  luminary,  from  year  to 
year,  would  produce  the  fame  weather  in  the  fame  feafons. 
The  principal  variations  of  the  weather,  however,  depend 
upon  fome  other  caufe  not  fo  uniform,  the  difcover)^  of 
which  has  long  given  employment  to  philofophers ;  and  as 
\ve  find  that  the  motion  of  the  fea  feems  to  have  an  intimate 
connection  with  the  motion  of  the  moon,  it  has  thence 
been  believed,  that  the  latter  acls  a  principal  part,  not  only  in 
this  phenomenon  of  the  flux  and  reflux,  but  that  it  could 
not  produce  thefe  variations  on  the  earth,  without  having, 
at  the  fame  time,  a  confiderable  influence  on  the  atmo- 
fj)here.  The  difference  of  the  fluids  which  compofe  it,  and, 
above  all,  the  great  elafticity  of  the  air,  can  alter  this  effect, 
but  not  entirely  dcftroy  it. 

It  is  well  known  that  no  philofopher  has  yet  been  able, 
from  mere  theory,  to  form  any  proper  conclufion  refpecting 
thefe  variations  of  the  v.eather.  'I  o  fupply  this  deficiency^ 
'hi.  Toaldo  called  in  the  aid  of  experience,  and  compare4 
the  ftate  of  the  atmofphere  vyith  the  fltuation  of  the  moon, 
H'here  its   activity  appeared  to  be  ftrongeft  and  weakeft. 
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From  obfervations  made  at  Padua  on  this  fubject,  during 
the  courfe  of  fiftv  years,  he  at  length  found  that  good  and 
bad  weather  have  been  always  determined  bv  certain  litua- 
tions  of  the  moon  ;  and  this  circumibance  furnifhed  him  the 
means  of  foretelling,  with  fome  degree  of  certainty,  the  ftate 
jof  the  atmofphere  by  the  fituation  of  that  luminary  deduced 
from  aflronomical  calculations.  He  diftinguiflies  ten  fitua-p 
tions  of  the  moon,  each  of  which  is  capable  of  producing  a 
fenfible  effeft  on  our  atmofphere;  and,  in  order  to  compre- 
hend thefe,  it  muft  be  obferved,  that  the  motion  of  the  moon 
has  three  different  relations,  from  which  there  arife  the  fame 
number  of  revolutions,  and  that  each  of  thefe  has  a  parti- 
cular duration,  and  at  the  fame  time  certain  fituations_,  as 
exprefled  in  the  following  table : 

REVOLUTIONS.  SITUATIONS  OF  THEMOO*T, 

1 .  Sy  nodical,  in  regard  to  New  moon 
the  fun  ;  continues  29  days  Firft  quarter 
12  hours  44  minutes.                    Full  moon 

Laft  quarter 

2 .  Anomalijiic,  In  regard 

tothe  moon's  courfe  ;  con-  Apogeum 

tinues  27  days  13    hours  Perigeum 

43  minutes, 

3.  Periodical,  in  regard  Afcending  equinoxes  * 
to  the  moon's  palling  the  Northern  lunifiices  f 
equator;  continues 27 days  Defcending  equinoxes 
7  hours  43  minutes.  Southern  lunntices 

■^  The  two  parages  of  the  moon  over  the  equator  are  called  by  M.  To- 
z.ldo,  one  the  afcending^  and  the  other  the  defcending ecuiyx'ix.     Edit. 
f  The  two  lu7iijlic€s^  as  M.  de  la  Lande  has  called  ihem,  are  :   ift,  the 
9real  lunijiice^  when   the  moon  approaches  as  near  as  Ihe  can  in  each  lu- 
nation to  our  zenith  :   2d,  the  aujiral  luni facet  when  ihe  is  at  the  greateft 
^iftance  from  it.    Edit. 

The 
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The  fituations  of  the  moon  which  have  a  relation  to  the 
fynodical  revolution,  are  well  known.  It  may,  however,  be 
remarked,  that  new  and  full  moon  are  called  the  fyzigies,  and 
the  firft  and  iaft  quarter  the  quadratures.  T  he  perigeum 
and  apogeum  are  comprehended  under  the  term  apiides. 

On  account  of  the  ditFerence  in  the  periods  of  thefe  three 
revolutions,  the  fituations  of  the  moon  do  not  return  :n  the 
fame  order,  till  after  a  long  feries  of  years;  and  in  the  differ- 
ence of  their  coincidence,  connected  with  the  regular  effect 
of  the  fun  at  each  feafon,  lies  the  caufe  of  the  different  varia- 
tions of  the  weather.  The  following  are  the  rules  which 
M.  Toaldo  has  deduced  from  his  obfervations. 

The  probabilities  that  the  weather  will  change  at  a  certain 
period  of  the  moon  are  in  the  following  proportions  : 

New  moon  -  -  -     6 


Firft  quarter             -  ~         "     5 

Full  moon          -  -             -     5 

Laft  quarter             -  -         -     5 

Perigeum              -  -              -     7 

Apogeum             -  -             -     4 

Afcending  equinox       -  -       -13 

Northern  luniftice  -              -11 

Defcending  equinox  -          -11 

Southern  luniftice  -              -     3 


2 

4 

I 

I 

4 
4 
4 

I 


That  is  to  fay,  a  perfon  may  bet  fix  to  one,  that  the  new 
moon  will  bring  with  it  a  change  of  weather.  Each  fituation 
of  the  moon  alters  that  ftate  of  the  atmofphere  which  has 
been  occalioned  by  the  preceding  one;  and  it  feldom  hap- 
pens that  any  change  in  the  weather  takes  place  without  a 
change  in  the  lunar  fituations.  Thefe  fituations  are  com- 
bined, on  account  of  the  inequality  of  their  revolutions,  and 
the  greatefl:  effect  is  produced  by  the  union  of  the  fyzigies 
with  the  apfides.  The  proportions  of  their  power  to  pro- 
duce variations  are  as  follows : 

New 
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TCew  moon  coinciding  with  the  perigeum  -  33  '  i 

Ditto with  the  apogeuin  -  7:1 

Full  moon       .     .     .    with  the  perigeum  -  10  :  i 

Ditto with  the  apogeum  -  8:1 

The  combination  of  thefe  fituations  generally  occafions 
dorms  and  tempefts  ;  and  this  perturbing  power  will  always 
have  the  greater  effeft,  the  nearer  thefe  combined  fituations 
are  to  the  moon's  paflage  over  the  equator^  particularly  in 
the  months  of  March  and  September.  At  the  new  and  full 
moons,  in  the  months  of  March  and  September,  and  even 
at  the  folftices,  efpecially  the  winter  folilice,  the  atmofphere 
afllimes  a  certain  character,  by  which  it  is  diftinguiflied  for 
three,  and,  fometimes,  fix  months.  The  new  moons  which 
produce  no  change  in  the  weather,  are  thofe  that  happen  at 
a  diftance  from  the  apfides. 

As  it  is  perfe6lly  true  that  each  fituation  of  the  moon  al- 
ters that  ftate  of  the  atmofphere  which  has  been  produced 
by  another,  it  is  however  obferved  that  many  fituations  of 
the  moon  are  favourable  to  good  and  others  to  bad  weather. 
Thofe  belonging  to  the  latter  clafs  are :  the  perigeum,  new 
and  full  moon,  pafiage  of  the  equator,  and  the  northern  lu- 
nifiiice.  Thofe  belonging  to  the  former  are :  the  apogeum, 
quadratures,  and  the  fouthern  luniftice.  Changes  of  the 
weather  feldom  take  place  on  the  very  days  of  the  moon^s 
fituations,  but  eithpr  precede  or  follow  them.  It  has  been 
found  by  obfervation,  that  the  changes  effected  by  the  lunar 
fituations  in  the  fix  winter  months  precede,  and  in  the  fix 
fummer  months  follow  them. 

Befides  the  lunar  fituations  to  which  the  above  obferva- 
tions  refer,  attention  muft  be  paid  alfo  to  the  fourth  day  be- 
fore new  and  full  moon,  which  are  called  the  o£lants.  At 
thefe  times  the  weather  is  inclined  to  changes  ;  and  it  may 
be  eafily  feen,  that  thefe  will  follow  at  the  next  lunar  fitua- 
tion. Virgil  calls  this  fourth  day  a  very  fure  prophet.  If  on. 
that  day  the  horns  of  the  mooji  are  clea^r  and  well  defined, 
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good  weather  may  be  expected  -,  but  if  incy  are  dull,  and  iVDt 
dearly  marked  on  the  edge?,  it  is  a  fign  that  l>ad  weather 
vcWi  enfue.  When  the  weather  remains  unchanged  on  the 
fourth,  fifth  and  fixth  day  of  the  njoon,  we  may  conjecture 
that  it  will  continue  fo  till  full  moon,  even  fometimes  till  the 
next  new  moon  ;  and  in  that  cafe  the  lunar  fituations  have 
only  a  ver)^  weak  effect.  Many  obfervers  of  nature  have 
alfo  remarked,  that  the  approach  of  the  lunar  lltuations  is 
fomewhat  critical  for  the  fick. 

ConjeBurcs  on  the  Periods  of  Rain, 

The  rifins:  and  fitting  of  the  moon,  as  well  as  its  fuperior 
^nd.  inferior  paiTaoe  of  the  meridian,  may  ferve  as  a  rule  for 
foretellinf>-  the  times  of  rain.  M.  Toaldo  calls  thcfe  fitua- 
tions  the  moon's  angles. 

The  times  m  )(t  expoled  to  rain  are  the  rifing  and  fetting; 
thofc  moft  favourable  to  good  weather,  the  paffage  of  the 
meridian.  It  has  been  remarked  that,  during  rainy  days, 
bad  weather  is  always  a  little  interrupted  about  the  time 
\^  hen  the  moon  paffes  the  meridian.  We  muil,  however, 
make  an  exception  to  this  rule  as  often  as  the  angle  of  the 
moon  does  not  coincide  with  that  of  the  fun.  As  thefe  ob- 
fen-ations  may  beveiy  eafily  made,  by  meansof  aftronomical 
tables,  in  which  the  angles  of  the  moon  and  fun  are  marked, 
they  are  exceedingly  well  calculated  to  prove  the  truth  of 
this  fvfiiem.  No  one,  for  inftance,  will  refufe  afient  to  it, 
^hcn  the  daily  changes  correfpond  with  the  angles  of  the 
moon ;  and  when,  independently  of  the  effeas  of  the  moon*s 
iituaxion,  the  horizontal  effecl  of  the  moon  at  rifmg  and 
fetting  is  different  fk-om  that  produced  by  its  pafiage  over  the 
meridian. 

It  rains  oftener  in  the  day  time  than  in  the  night,  and 
ofiener  in  the  evening  than  in  tiie  morning. 

Influence  of  the  Moon  hi  regard  to  extraordinary  Years. 
Bad  years  take  place  v,  hen  the  apfides  of  the  moon  fall  in 
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the  four  cardinal  points  of  the  zodiac.  Their  mten-als, 
therefore,  are  as  4  to  5,  8  to  9,  &c,  or  as  the  Inter\'a!s  of 
the  palTage  of  the  apfides  through  the  four  cardinal  points  of 
the  zodiac.  Thus  the  ye?.*  1777  was,  in  general,  a  bad  year; 
and  in  that  year  tVie  apfides  of  the  moon  were  in  the  equi- 
noctial figus  y  and  it  is  probable  that  the  years  in  which  the 
apjides  fall  in  the  figns  Taurus,  Leo,  Virgo  and  Aquarius,  will 
be  good  and  moderate  years,  as  the  year  177 (5  realh'  v\^as  ; 
and  in  that  year  the  apiides  of  the  moon  were  in  Taurus  and 
\"irgo. 

Every  eighteenth  year  mufl:  be  fimilar,  We,  however, 
can  not  depend  upon  a  return  altogether  the  fame,  on  ac- 
count of  the  three  different  revolutions  of  the  Hioon  j  and 
therefore  it  may  happen,  that  the  epoch  of  this  extraordinary 
year  may  be  retarded  a  year  or  perhaps  two.  Though  ap- 
proximations only  are  here  given,  this  does  not  prevent  their 
being  ufeful  to  farmers,  if  they  only  pay  attention  to  circuni- 
fiances.  Beiides,  various  exceptions  muft  be  made  for  dif- 
ferent parts  of  the  earthy  and  it  is  difncult  to  determine 
thefe  beforehand,  as  what  regards  this  fyfieni  is  applicable  to 
the  whole  globe  ;  but  when  the  refultof  the  fyfiem  has  beeu 
improved  by  local  obfervations,  the  conjectures  for  each 
country  will  be  attended  with  more  certainty. 

The  fifty-fourth  year  mu'l  have  a  greater  fimilarity  to  the 
firfl  than  to  all  the  reft ;  becaufe,  at  this  period,  the  fitua- 
tions  of  the  moon,  in  regard  to  the  fun  and  the  earth,  are 
again  found  in  the  fame  points. 

Tlie  quantity  of  the  rain  which  flills  in  nme  fucceflive 
years  is  almoft  equal  to  that  which  falls  in  the  next  follow- 
ing nine.  But  this  is  not  the  cafe  when  we  compare  in  like 
manner  the  quantity  of  rain  which  falls  in  fix,  eight  or  ten 

years. 

EJfe&s  of  the  JMoon  o?i  thd  barometer. 

The  variations  of  the  barometer  are  fo  intimately  conne6led 
with  changes  of  the  weather,  that  there  is  reafon  to  fuppofe 
that  the  moon  has  fgme  influence  on  the  ftalc  of  that  infiru- 

meiit. 
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ment.  For  the  fake  of  more  certainty,  however,  M.  To- 
aide  compared  a  diary  of  the  ftate  of  the  barometer^  kept 
for  many  years,  with  the  lituations  of  the  moon,  and  found 
the  following  refult  ;  ift,  1  hat  the  barometer  at  the  time  of 
the  moon's  apogeum  rifes  the  fixth  part  of  a  Une  higher  than 
at  thfe  perigeum  ;  sd,  that  at  the  time  of  the  quadratures  it 
fiands  a  tenth  of  a  hne  higher  than  at  the  time  of  the  fyzi- 
gies ;  and  3d,  that  it  is  a  fourth  of  a  hne  higher  at  the  fouth- 
cm  luniftice  than  the  northern. 

Thus  far  the  comparifon  of  the  moon's  iituations  with  the 
ftate  of  the  barometer  agrees  perfectly  with  meteorological 
obfervations.  1  his,  however,  is  not  the  cafe  at  the  time  of 
the  moon's  paflage  through  her  equinoctial  points  ;  for  the 
heights  of  the  barometer  are  then  greater,  chiefly  when  fhe 
pafTes  in  Libra  :  a  circumftance  which  is  contrary  to  meteo- 
rological obfervations,  fince  thefe  iituations  of  the  moon  in- 
dicate bad  w^eather.  It  mufl,  however,  be  remarked,  that 
in  this  contradicSlion  the  indications  of  the  moon's  fituations 
are  more  to  be  depended  on  than  thofe  of  the  barometer. 

It  has  a  like  connexion  with  the  coincidence  of  the  equi- 
noftial  point  and  the  perigeum,  which  alfo  gives  height? 
confiderably  greater.  The  union  of  thefe  points,  however, 
is  a  fign  of  great  irregularity.  It  mud  here  be  remarked 
that,  according  to  De  Luc,  the  rapid  movement  of  the  baro- 
meter indicates  a  ftorm  of  fliort  duration,  and  that  in  fuch  a 
cafe,  even  when  it  rifes,  bad  weather  is  likely  to  follow. 

M.  Toaldo  fays,  that  the  Europeans,  when  they  firfl  vi- 
fited  Mexico,  found  a  lingular  cuftom  prevalent  in  that 
country.  When  a  new  emperor  was  chofen,  he  was  obliged 
to  fwear  that,  during  his  government,  rain  fliould  fall  ac- 
cording to  the  pleafure  of  his  fubjecls ;  that  no  inundations 
ihould  be  occafioned,  and  that  the  fields  fhould  not  be  ren- 
dered unfruitful,  8cc.  The  multitude  imagine  that  the  me- 
teorologift  enters  into  an  obligation  of  the  like  kind  ;  but  all 
that  can  be  expefted  from  him  is  confined  merely  to  conjec- 
tural mles  refpeding  changes  of  the  weather;  and  even  thefe 

prognoftics^. 
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prognostics,,  when  determined  for  particular  places,  mud  not 
be  confidered  as  free  from  frequent  error,  as  thofe  caufes 
which  act  upon  the  earth,  in  general,  may  be  much  changed 
by  local  cfi-ufes  in  different  diftricls. 


III,    On  the  prefent    State    of  Surgery    in    Turhej',     From 
A  Survey  of  the  Turkifli  Empire.     Bj  W.  Eton,  EJq, 

JL  T  might  reafonably  be  expected  that  a  nation  of  warriors 
fliould  have  expert  furgeons  at  leaft,  and  that  they  (liould 
have  paid  attention  to  the  improvements  and  difcoveries 
made  by  other  nations.  Nothing  of  this,  however,  is  the 
cafe.  Thev  perform  no  operations,  nor  will  they  confent  to 
an  European's  making  an  amputation,  though  the  lofs  of  life 
be  a  certain  confequence  of  omitting  it.  Their  art  is  fimply 
confined  to  healing,  and  at  moft  extra<Sling  a  ball  and  a 
fplinter  of  a  bone.  It  muit  he,  confelTed  that,  as  their  habit 
of  body  is  generally  healthy-,  nature  performs  often  wonder- 
ful civres.  They  rely  much  on  balfams,  mummy,  &c. 
There  is  in  Conitantinople  a  Perfian  extraordinary^  expert  in 
the  art  of  healing.  The  Arabs  bury  a  perfon,  who  has  re- 
<:eived  a  wound  in  his  body,  up  to  the  neck  in  hot  fand  for 
twenty-four  hours ;  -and  apply  with  fuccefs  the  a6lual  cau- 
tery for  the  dropfy. 

I  faw  in  the  eaftern  parts  of  the  empire  a  method  of 
fetting  bones  pra6tifed,  which  appears  to  me  worthy  of  the 
attention  of  furg£ons  in  Europe.  It  is  bv  inclofing  the 
broken  limb,  after  the  bones  are  put  in  their  places,  in  a 
cafe  of  plafter  of  Paris  (or  gypfum)  which  takes  exactly  the 
form  of  the  limb,  without  any  prelTure,  and  in  a  few  minutes 
the  mafs  is  folid  and  ftrong.  If  it  be  a  compound  fra6lure, 
the  place  where  the  wound  is,  and  out  of  which  an  exfoliated 
bone  is  to  come,  may  be  left  uncovered,  without  any  injury 
to  the  ftrength  of  the  plafter  encafement.  This  fubftance 
may  be  eafily  cut  with  a  knife^  and  removed,  and  replaced 
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with  another.  If,  when  the  fwelllng  fubfides^  the  cavify  li 
too  larcre  for  the  limb,  a  hole  or  holes  being  left,  liquid 
g\^pfiim  plafler  may  be  poured  in,  which  will  perfe6lly  fill 
up  the  void,  and  exaftly  fit  the  limb.  A  hole  may  be  made 
at  firft  by  placing  an  oiled  cork  or  bit  of  wood  againft  any 
part  where  it  is  required;  ana  when  the  plafter  is  fet,  it  is  to 
be  removed.  There  is  nothing  in  gypfum  injurious,  if  it  be 
free  from  lime ;  it  will  foon  become  very  drv  and  light,  ai:rd 
the  limb  may  be  bathed  with  fpirits,  which  will  penetrate 
through  the  covering.  Spirits  may  be  ufed  inftead  of  water, 
or  mixed  with  it  (or  vinegar)  at  the  firfl  making  of  the 
plafter. 

I  faw  a  cafe  of  a  moil  terrible  compound  frafture  of  the 
leg  and  thigh,  by  the  fall  of  a  cannon,  cured  in  this  man- 
ner. The  perfon  was  feated  on  the  ground,  and  the  plafter 
cafe  extended  from  below  his  heel  to  the  upper  part  of  his 
thigh^  whence  a  bandage,  faftened  into  the  plalier,  went 
round  his  body.  He  reclined  back  when  he  flept,  as  he 
could  not  lie  down.  During  the  cure,  where  they  faw 
matter  or  moifture  appear  through  the  plafter  coating,  they 
cut  a  hole  with  a  knife  to  drefs  the  wound^,  or  let  out  the 
matter  more  freely. 

On  this  occafion  I  cannot  help  mentioning  the  treatment 
of  parts  frozen^in  Ruffia,  not  by  the  furgeons,  but  by  the 
common  people,  the  fuccefs  of  which  I  was  an  eye-witnefs 
to  in  feveral  cafes,  as  well  as  to  the  failure  of  the  common 
mode  of  treating  frozen  parts  by  the  moft  able  furgeons  of 
the  army.     I  fliall  limply  ftate  the  fafts  I  relate  to. 

After  Ochakof  was  taken,  Lreceived  into  myfubterranean 
lodging  as  many  prifoners  as  it  would  contain,  all  of  whom 
were  either  wounded  or  had  a  limb -frozen.  Among  them 
were  two  children,  one  about  fix  and  the  other  about  four- 
teen years  of  age  3  the  latter  had  one  of  her  feet  frozen  to 
the  ancle,  the  other  all  the  toes  and  the  fole  of  one  of 
her  feet.  The  fecond  day  the  parts  appeared  black,  (the  firfl 
day  they  were  not  much,  obferved.')     The  French  furgeon,. 

7  whom 
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V<h6m  Prince  Potemkin  had  fent  for  purpofely  from  Paris, 
fend  who  was  a  man  of  note^  ordered  them  to  be  conttantly 
bathed  with  warm  camphorated  fpirits  \  the  elder  was  re- 
moved to  the  hofpital,  when  a  mortification  began;  the 
younger  I  kept^  and  as  we  removed  into  winter  quarters, 
I  carried  the  child  along  with  me.  The  mortified  parts 
feparated,  the  bones  of  the  toes  came  ofF^  and,  after  a 
confiderable  time,  the  fores  healed.  I  fliould  have  faid,  the 
furgeon  was  for  immediately  amputating  both  the  limbs. 

In  a  fubterranean  room,  not  far  from  mine,  were  feveral 
women  whofe  feet  had  been  in  a  like  manner  frozen;  but 
as  no  furgeon  attended  them,  the  RufTian  foldiers  and  wag* 
goners  undertook  the  cure.  It  was  alfo  the  fecond  day 
when  they  applied  their  remedy,  and  the  parts  were  per- 
fectly black.  This  remedy  was  goofe-greafe,  w^ith  which 
the  parts  were  fmeared  warm,  and  the  operation  often  re- 
peated :  their  dire6lions  were,  never  to  let  the  parts  be  dry, 
but  always  covered  with  greafe.  The  confequence  was,  that 
by  degrees  the  circulation  extended  iov.er  dov/n,  and  the 
blacknefs  decreafed,  till,  laft  of  all,  the  toes  were  only  dif- 
coloured,  and  at  length  circulation  was  refiored  to  them. 

I  can  account  for  this-  no  otherwife,  than  that  the  fat  kept 
the  pores  fnut,  and  prevented  the  air  from  promotinir  putre- 
faftion;  in  the  meantime  the  veffelg  were  continually  ab- 
forbing  part  of  the  flagnated  blood,  till  by  degiees  the  whole 
circulation  was  reftored.  It  is  known  that  extravafated  and 
ftagnated  blood  will  remain  a  long  time  in  the  body  with- 
out putrifying,  if  it  be  not  expofed  to  the  air.  I  conclude 
alfo,  that  in  thefe  cafes  of  froft,  the  mortification  firft  begins 
on  the  furface,  which  is  in  contact  with  the  air. 

I  only  meant,  however,  to  relate  fa6ls,  and  leave  it  to 
others  to  account  for  them. 

This  is  a  general  practice  of  the  peafants  throughout  all 
JRuffia;  but  if  a  part  is  difcovered  to  be  frozen,  heforajhe 
perfon  comes  into  a  ivarm  roo?n,  the  froft  may  be  extracted 
by  plunging  the  part  into  cold  water^  or  rubbing  it  with 
fnow  till  the  circulation  returns. 

Vol.  III.  K  IV.  Account 
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AVING  now  related,  partly  from  my  own  knowledge, 
and  partiv  from  comparing  the  accounts  givcn^by  diflcrent 
people  employed  in  this  baiiners,  the  manner  in  wiiich  the 
male  elephants,  called  Goondahs,  are  fecured ;  I  fliall  next, 
cntirelv  from  mv  own  knowledge,  defcribe  the  methods  I 
have  feen  employed  for  fecuring  a  herd  of  wild  elephants. 
Female  elephants  are  never  taken  fingly^  but  al\va}'S  in  the 
herd,  x^k  hich  confifts  of  young  and  old  of  both  fexes.  This 
noble,  docile,  and  ufeful  animal,  feems  naturally  of  a  focial 
difpofition,  as  a  herd  in  general  confifts  of  from  about  40  to 
]00,  and  is  condiiclied  under  the  direction  of  one  of  the: 
oldeft  and  largeft  females,  called  the  Palmai,  and  one  of  the 
largeft  males.  When  a  herd  is  difcovered,  about  500  peo- 
ple are  employed  to  furround  it,  who  divide  themfelvcs  into 
fiv^ail  parties,  called  Chokeys,  confiiiing  generally  of  one 
Mahote  and  two  Coolies,  at  the  diftance  of  twenty  or  thirty 
yards  from  each  other,  and  form  an  irregiilar  circle  in  which- 
the  elephants  are  inelofed:  each  party  lights  a  fire  and  clears 
a  foot-path  to  the  Nation  that  is  next  him,  by  which  a  regu- 
lar communication  is  foon  formed  through  the  whole  cir- 
cumference from  one  to  thc^  other.  By  this  path  reinforce- 
ments can  immediately  be  brought  to  any  place  where  an 
alarm  is  given ;  and  it  is  alfo  neceflary  for  the  fuperintend- 
auts,  who  arc  always  going  round  to  fee  that  the  people  are 
alert  upon  their  polls.  The  firii:  circle  (the  Dawkee)  being 
thus  formed,  the  remaining  part  of  the  day  and  night  i* 
fpent  in  keeping  watch  by  turns,  or  in  cooking  for  them- 
felves  and  companions.  Early  next  morning  one  man  is* 
detached  from  each  ftation,  to  form  another  circle  in  that 
direction  where  they  vvilli  the  elephants  to  advance.    When 
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it  IS  fiiiidied,    the  people  ftationed  neareil  to  the  new  circle 
put  out  their  fires  and  file  off  ta  the  right  and  left,  to  form 
the  advanced  party,  thus  leaving  an  opening  for  the  herd  tu 
advance  through ;   and  by  this  movement,  both  the  old  and 
new  circle  are  joined  and   form  an  oblong.     The  pcoole 
from   behind  now  begin  lliouting  arid  making  a  noife  with 
their  rattles,   tomtoms,   8cc.   to  caufe  the  elephants  to  ad- 
vance ;  and  as  foonas  they  are  got  within  the  new  circle, 
'  the  people  clofe  up,  take  their  proper  ftations,  and  pafs  the 
remaining  part  of  the  day  and   night  as  before.     In  the 
morning  the  fame  proccfs  is  repealed;  and   in  this  manner 
the   herd  advances  flowly  in  that  direction  where  they  find 
themfelves  leaft  incommoded  by  the  noife  and  clamour  of 
the  hunters,  feeding,    as  they  go  along,  upon  branches  of 
trees,  leaves  of  bamboos,    8cc.   which   come  in  their  Way. 
If  they  fufpecled  any  fnare,   they  could  eafily  break  throucrh 
the  circle;  but  this  inoffenfive  animal,  going  merely  in  queil 
of  food,  and  not  feeing  any  of  the  people  \x  ho  furround  him, 
^nd  who  are  concealed  by  the  thick  jungle,  advances  with- 
out fufpicion,   and  appears  only  to  avoid  being  peftered   by 
their  noife  and  din.     As  fire  is  the   thing  elephants  feem 
nio(t  afraid  of  in  their  wild   Itatc,  and  will  feldom  venture 
near  it,  the  hunters  always  have  a  immber  of  fires  lighted, 
and  particularly  at  night,    to  prevent  the  elephants  coming 
loo  near,   as  well  as  to  cook  their  victuals  and  keep  them 
warm.     The  fentinels  fupply  thefe  fires  with  fuel,   efpecially 
green  bamboos,   which  are  generally  at  hand,    and  which, 
by  the  crackling  and  loud  report  they  make,   together  with 
the  noife  of  the  watchmen,  deter  the  elephants  from  coming 
near;   fo  that  the  herd  generally  remains  at  a  diftance  near 
the  centre  of  the  circle.     Should  they  at  any  time  advance, 
the  alarm  is  given,   and  all  the  people  immediately  make  a 
noife  and  ufe  their  rattles  to  make  them  keep  at  a  greater 
diftance.     In  this  manner  they  are  gradually  brought  to  the 
Keddah,  or  place  where  they  are  to  be  fecured.    As  the  na- 
tives are  extremely  How   in  their  operations,  they  feldom 
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bring  the  herd  above  one  circle  in  a  day^  except  on  sff$. 
emergencV,  when  they  exert  themfelvcs  and  advance  two 
circles.  They  have  no  tents  or  covering  but  the  thick 
woods,  which,  during  the  day,  keep  off  the  rays  of  the  fun  j 
and  at  night  they  fleep  by  the  fires  tliey  have  hghted,  upon 
mats  fprcad  on  the  ground,  wrapt  up  in  a  piece  of  coarfe 
cloth.  The  feafon  is  then  fo  mild  that  the  people  continue 
Very  healthy  5  and  an  accident  feldom  happens  except  to 
flraacf^lers  about  the  outfkirts  of  the  w'ood,  who  are  iome- 
times,  though  very  rarclv,  carried  off  by  tigers.  The  Ked- 
dah,  or  place  where  the  b.erd  is  to  be  fecured,  is  differently 
conftru(!*l:ed  in  different  places;  here  it  confifts  of  three  en- 
clofures.  couinuuiicating  with  each  other  by  means  of  nar- 
row openings  or  gateways.  The  outer  enclofure,  or  the  one 
next  to  the  place  where  the  elephants  are  to  enter,  is  the 
laroeft ;  the  middle  one  is  generally,  though  not  always, 
the  next  in  fizc;  and  the  third,  orfurthermoff,  is  thefmalleft. 
Thefe  proportions,  however,  are  not  always  adhered  to  in 
the  making  of  a  Keddah,  nor  indeed  does  there  appear  to 
nie  any  reafon  for  makincr  three  enclofures :  but  as  mv  in-, 
tentions  are  merely  to  relate  facls,  I  (hall  proceed  to  obferve, 
iliat  v.licn  in  the  third  or  laft  enclofure,  the  elephants  are- 
then  only  deemed  fecure ;  here  thcv  are  kept  fix  or  eight 
days,  and  are  regularly  though  fcantily  fed  froan  a  fcafibld 
on  the  outfide,  clofe  to  the  entrance  of  an  outlet  called  the 
Roomee,  which  is  about  (ixty  feet  long  and  very' narrow, 
and  through  which  the  elephants  are  to  be  taken  out  one 
by  one.  In  many  places  this  mode  is-  not  adopted  ;  for,  as 
foon  as  the  herd  has  been  furrounded  by  a  ftrong  palifade, 
Koomkees  are  fent  in  with  proper  people,  who  tie  them  on 
the  fpot,  in  the  fam-c  maimer  as  was  mentioned  above  of 
tJie  Goondahs,  or  male  elephants,  that  are  taken  fmgly^ 
Thefe  enclofures  are  ail  pretty  11  rong;  but  the  third  is  the 
ftrongeft,  nor  are  the  elephants  deemed  fecure,  as  already 
obferved,,  till  they  have  entered  it.  This  enclofure  has,  like 
tiic  other  two,  a  pretty  deep  ditch  on  the  iniide ;  and,  upou 
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the  bank  of  earth,  that  is  thrown  up  from  the  excavation,  a 
row  of  Itrong  pahfades  of  middle-fized  trees  is  planted^ 
Itrenirthened  with  crofs  bars,  which  are  tied  to  them  about 
the  diftance  of  fourteen  inches  from  each  other ;  and  thefe 
are  fupported  on  the  outfide  bv  ftrong  pofis  Hke  buttreflTes, 
having  one  end  funk  in  the  earth  and  the  other  prefling 
againit  the  crofs  bars  to  which  thev  are  faflened.  Whea 
the  herd  is  brought  near  to  the  firtt  enclofure,  or  Baigcote, 
which  has  two  gateway  s  towards  the  jungle,  from  which  the 
€lephants  are  to  advance,  (thefe,  as  well  as  the  other  gate- 
ways, are  difguifed  with  branches  of  trees  and  bamboos 
ftuck  in  the  ground  fo  as  to  give  them  the  appearai.ee  of  a 
natural  jungle,)  the  greateft  difficulty  is  to  get  the  herd"  to 
enter  the  firft  or  outer  enclofure;  for,  notwithfianding  the 
precautions  taken  to  difguife  both  the  entries  as  well  as  the 
palifade  which  furrounds  this  enclofure,  the  Palmai,  or 
leader,  now  appears  to  fufpecl  fome  fnare,  from  the  difficulty 
and  hefitation  with  which  in  general  fhe  pafl'es  into  it;  but, 
as  foon  as  flie  enters,  the  Vv  hole  herd  implicitly  follows. 
Immediately,  when  they  are  all  pafled  the  gateway,  fires  arc 
jighted  round  the  greateft  part  of  the  enclofure,  and  particu-. 
larly  at  the  entries,  to  prevent  the  elephants  from  returningf. 
The  hunters  from  without  then  make  a  terrible  noife  by 
{liouting,  beating  of  tomtoms  (a  kind  of  drum),  firing  blunt 
cartridges,  &c.  to  urge  the  herd  on  to  the  next  enclofure. 
The  elephants,  finding  themfelves  enfnared,  fcream  and  make 
a  noife;  but,  feeing  no  opening  except  the  entrance  to  tlie 
next  enclofure,  and  which  they  at  firll  generally  avoid,  they 
return  to  the  place  through  which  they  lately  palled,  thinkr 
ing  perhaps  to  efcape,  but  now  find  it  ftrongly  barricaded; 
and  as  tbere  is  no  ditch  at  this  place,  the  hunters,  to  pre^ 
vent  their  coming  near  and  forcing  their  way,  keep  a  line  of 
fire  conftantly  burning  all  along  where  the  ditch  is  inter- 
rupted, and  fupply  it  with  fuel  from  the  top  of  the  palifade  ; 
find  the  people  from  without  make  a  noife,  fhouting  and 
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balloo'mcT,  to  drive  them  away.  Whenever  thev  turn,  they 
find  themiehes  oppofed  by  burnuig  fires,  ox  bundles  of  reeds 
and  dried  grafs,  whieh  are  thrult  through  tlie  opening  of  the 
pahfades,  except  towards  the  entrance  of  the  fecond  enclo- 
fure,  or  Doobraze-cote.  After  traverfing  the  Baigcote  for 
fome  time,  and  fiading  no  chance  of  efcaping  but  through 
the  oratewav  into  the  next  enclofure,  the  leader  enters,  and 
the  reft  folio v\- :  the  gate  is  inftantly  flnU  bv  people  who 
are  Rationed  on  a  fmail  fcaffold  immediately  above  it,  and 
ftrongly  barricaded,  fires  are  lighted,  and  the  fame  dif- 
cordant  din  made  and  continued,  till  the  herd  has  paffed 
through  another  gateway  into  the  laft  enclofure,  or  Rajecotc, 
the  gate  of  v/hich  is  fecured  in  the  fLmie  manner  as  the 
former  was.  The  elephants,  being  now  completely  fur- 
rounded  on  all  fides,  and  perceiving  no  outlet  through  which 
they  can  efcape,  appear  defperate,  and  in  their  fury  advance 
frequently  to  the  ditch  in  order  to  break  down  the  palifade, 
inflatino-  their  trunks,  fcreaniing  louder  and  fhriller  than  any 
trumpet,  fometimes  grumbling  like  the  hollow  murmur  of 
diftant  thunder ;  but  wherever  they  make  an  attack,  they 
are  oppofed  by  lighted  fires,  and  by  the  noife  and  triumph- 
ant (houts  of  the  hunters.  As  tiiey  muft  remain  fome  time 
in  this  enclofure,  care  is  always  taken  to  have  part  of  the 
ditch  filled  with  \^ater,  which  is  fupplied  by  a  fmall  flream, 
either  natural,  or  conducted  through  an  artificial  channel 
from  fome  neighbouring  refervoir.  The  elephants  have  re- 
courfe  to  this  water  to  quench  their  thirfl  and  cool  them- 
felves  after  their  fatigues,  by  fucking  the  water  mto  their 
trunks,  and  then  fquirting  it  over  every  part  of  their  bodies. 
While  they  remain  in  this  enclofure,  they  continue  fulky, 
and  feem  to  meditate  their  efcape ;  but  the  hunters  build 
huts,  and  form  an  encampment  as  it  were  around  them, 
clofe  to  the  palifade ;  watchmen  are  placed,  and  every  pre- 
caution ufed  to  prevent  their  breaking  through.  This  they 
VLOuld  foon  cfiea,  if  left  to  themfelves,  notwithflanding  the 
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■p-allfade  is  made  of  very  ftrong  ftakes  funk  into  the  earth  on 
the  outfidc  of  the  ditch,  and  ftrengthened  by  crofs  bars  and 
buttrefles  as  already  mentioned. 

When  the  herd  has  continued  a  few  days  in  the  Keddah, 
the  door  of  the  Roomee  is  opened^  into  which  lome  one  of 
the  elephants  is  fiiticed  to  entcr^  by  having  food  thrown 
firft  before,  and  then  gradually  further  on  into  the  paflagc, 
till  the  elephant  has  advanced  far  enough  to  admit  of  the 
gate's  beino-  fhut.  Above  this  wicker-gate,  or  door,  two  men 
are  ftationed  on  a  fmall  fcaffold,  who  throw^  down  the  food. 
^Vllen  the  elephant  has  palled  beyond  the  door,  they  give 
the  ficrnal  to  a  man  who  from  without  (liuts  it  bv  pullino;  a 
ftring,  and  they  fecure  it  bv-  throwing  two  bars  that  flood 
perpendicular  on  each  fulc,  the  one  acrofs  the^other  thus  X, 
forming  the  figure  of  St.  Andrew's  Crofs  ;  and  then  two 
fimilar  bars  are  thrown  acrofs  each  other  behind  the  door 
next  to  the  Keddah,  fo  that  the  door  is  in  the  centre  :  for 
farther  fecuritv,  horizontal  bars  are  piiilied  acrofs  the 
liooniee,  through  the  openings  of  the  palifades,  both  before 
and  beljind  thofe  crofTes,  to  prevent  the  poffibility  of  the 
door's  beint''  broken.  The  Roomee  is  fo  narrow  that  a  laree 
elephant  cannot  turn  in  it ;  but  as  foon  as  he  hears  the  noife 
that  is  made  in  (luUting  the  gate_,  he  retreats  backwards^ 
and  endeavours  to  force  it :  being  now  fecured  in  the  man- 
ner already  rloticed,  his  efforts  are  unavailing.  Finding  his 
retreat  thus  cut  off,  he  advances  and  exerts  his  utmoft  force 
to  break  down  the  bars,  which  w^re  previoufly  put  acrofs 
a  little  farther  on  in  the  outlet,  by  running  againft  them^ 
{creaming  and  roaring,  and  battering  them,  like  a  ram,  by 
repeated  blows  of  his  head,  retreating  and  advancing  with 
the  utmoft  fury.  In  his  rage  he  riles  and  leaps  upon  the 
bars  W'ith  his  fore-feet,  and  ftrives  to  break  them  down  with 
his  huge  weight.  In  February  1788  a  large  female  elephant 
/Iropt  down  dead  in  the  RoomeC;,  from  the  violent  exertions 
ihe  made.     When  the  elephant  is  fcmewhat  fatigued  by 
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thefe   exertions,    ftrong  ropes  *  with  running   noofes  arc; 
placed  in  the  outlet  by  the  hunters ;  and  as  foon  as  he  puts 
a  foot  within  the  noofe,  it  is  immediatelv  drawn  tight  and 
faftened  to  the  palifades.    When  all  his  feet  have  been  made 
pretty  faft^   two  men  place    themfelves  behind  fome  bars 
that  run  acrofs   the  Roomee  to  prevent  his  kicking  them, 
and  with  great  caution  tie  his  hind-legs  together,  by  palling 
a  cord  alternately  from  the  one  to  the  other,  like  the  figure 
8,  and  then  fadening  thefe  turns  as  above  defcribed.     After 
this  the  Pharah,  Dools,  Sec.  arc  put  on  in  fucceffion,  in  the 
fame  manner  as  on  the  Goondah,  only  that  here  the  people 
are  in  greater  fecurity.     While  thefe  ropes  are  making  faft^ 
the  other  hunters  are  careful  not  to  go  too  near,  but  keep  on 
the  outfide  of  the  palifade,  and  divert  his  attention  as  much 
as  they  can  from  thofe  employed  in  faftening  them,  by  fup- 
plying  him  with  orafs,  and  fometimes  with  plantain-leaves 
^nd^  fugar-canes,  of  which  he  is  remarkably  fond,  by  pre- 
jTenting  a  flick,  giving  him  hopes  of  catching  it,  or  by  gently 
ftriking  or  tickling  his  probofcis.     He  frequently,  however, 
feizes  the  ropes  with  his  trunk,  and  endeavours  to  break 
them,  particularly  thofe  with  which  his  feet  are  tied,  and 
fometimes  tries  to  bite  them  through  with  his  grinders  (as 
he  has  no  incifors  or  front  teeth)  ;   but  the  hunters  then  goad 
him  with  fharpened  bamboos,  or  light  fpears,  fo.  as  to  make 
him  quit  his  hold.     Thofe  who  are  eniployed  in  putting  the. 
ropes  around  his  bodv,  and  over  his  head,  ftand  above  him, 
on  a  fmall  kind  of  platform,   confining  of  a  few  bars  run 
acrofs  through  the  openings  of  the  palifades  \   and  as  an 
elephant  cannot  fee  any  thing  that  is  above,  and  rather 
behind  his  head,   they  are  very  little  incommoded  by  him, 
although  he  appears  to  fmell  them,  and  endeavours  to  catch, 
ihem  with  his  trunk.     When  the  whole  apparatus  is  pro- 
perly fecured,  the  ends  of  the  two  cables  (Dools)   which 

*  Thefe  are  of  the  fame  form  and  {xi.^  nearly  as  the  Fhands,  but  much 
goiter  in  proportion, 
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wefi?  faftened  round  his  neck,   are  brought  forward  to  the 
tnd  of  the  Roomee,  where  two  female  elephants  are  wait- 
ing; and  to  them  thel'e  cables  are  made  iSft.     AVhen  every 
thing  is  ready,   the  door  at  the  end   of  the  outlet  is  opened, 
the  crofs  bars  are  removed,  and  the  paflage  left  clear.     The 
ropes  that  tied  his  legs  to  the  palifades  are  loofened,    and, 
if  he  does  not  advance  readily,  they  goad  him  with  long 
poles  Iharpened  at  the  ends  or  pointed  with  iron,  and  urge 
him  on  with  their  noife  and  din,  and  at  the  fame  time  the 
females  pull  him  gently  forward :  as  foon  as  he  has  cleared 
the  Roomee,  his  conduftors  feparate;   fo  that  if  he  attempts 
10  go  to  one  fide,  he  is  prevented  by  the   elephant  that  pulls 
in  the  oppofite  direction,   and  'vice  verfa.      The  Bundahs 
which  tie  his  hind  legs,  though  but  loofely,  yet  prevent  his 
going  faft;   and,  thus  lituated,  he  is  conducted  like  an  en- 
raged bull,  that  has  a  cord  faftened  to  his  horns  on  each 
fide,  fo  that   he  cannot   turn  either  to  the  right  or  left  to 
avenge  himfelf.     In  like  manner  is  this  noble  animal  led  to 
the  next  tree,  as  the   Goondahs  before    mentioned  were. 
Sometimes  he  becomes  obftinate,  and  will  not  advance  ;  in 
which  cafe,  Vvhile  one  of  his  conductors  draws  him  for- 
ward, the  other  comes  behind  and  puflies  him  on  :  fliould 
he  lie  down,   flie  puts   her  fnout  under  and  raifes  him  up, 
fupporting  him  on  her  knee,  and  with  her  head  pufhing  him 
forw^ard  with  all  her  ftrenglh ;   the  hunters  likewife  aflift  by 
eoadinor  him,   and  urscino;  him  forward   bv  their  noife  and 
din ;  fometimes  they  are  even  obliged  to  put  lighted  torches 
near,  in  order  to  make  him  advance.     In  condutSling  fmail 
elephants  from  the  Roomee,  only  one  cable  and  one  Koomkee 
are  made  ufe  of.    As  foon  as  each  elephant  is  fecured,  he  is 
left  in  charge  to  the  Mahote,  or  keeper,  who  is  appointed  to 
attend  and  inftru6l  him ;  and,  under  him,  there  are  from 
two  to  live  Coolies,  according  to  the  fize  of  the  elephant,  in 
order  to  aiiiit  and  to  fupply  food  and  water,  till  he  becomes 
fo  tractable  as  to  bring  the  former  himfelf.     Thefe  people 
erect  a  fniall  hut  immediately  before  him,  where  the  Mahote, 
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or  one  of  the  Coolies,  conftantly  attends,  fuppllcs  him  witli 
food,  and  foothes  and  careffes  him  by  a  variety  of  httle  arts. 
Sometimes  the  Mahote  threatens  and  even  goads  him  with 
a  long  ftick  pointed   with   iron,  but  more  generally  coaxes 
and  flatters  him,*fcratching  his  head  and  trunk  with  a  long 
bamboo   fplit  at  one  end  into  many  pieces,    and    driving 
awav  the  flies  from  any  fores   occafioned   bv  the   hurts  and 
bruifes  he  got  bv  his  efibrts   to  efcape  from   the  Roomee. 
This  animal's  fkin  is  foft,  confidering  his  great  fize ;  is  ex- 
tremely fenfiblc,  and  is  eafily  cut  or  pierced,  more  fo  than  the 
fkin  of  moft  large  quadrupeds.     The  Mahote  likewife  keeps 
him  cool,  bv  fquirting  water  all  over  him,  and  ftanding  with- 
out the   reach  of  his   trunk  :    in  a   few  days  he  advances 
cautioufly  to  his  flde,   and  ftrokes  and  pats  him  with  his 
hand,   fpeaking  to  him   all  the  while  in  a  foothing  tone  of 
voice,  and  in  a  little  time  he  begins  to  know  his  keeper  and 
obcv   his   commands.       By  degrees    the   Mahote   becomes 
familiar  to  him,  and  at  length  gets  upon  his  back  from  one 
of  the  tame  elephants,  and,  as  the  animal  becomes  mere 
tractable,  he  advances  gradually  forward,  towards  his  head, 
till  at  laft  he  is  permitted  to  feat  himfelf  on  his  neck,  from 
which  place  he  afterwards  regulates  and  directs  all  his  mo- 
tions.    While  they  are  training  in  this  manner^  the  tame 
elephants  lead  out  the  others  in  turn,  for  the  fake  of  exer- 
cife,  and  likewife   to  cafe   their  legs   from   the.  cords   with 
which  they  arc  tied,   and  which  are  apt  to  gall  them  mod 
terribly  unlefs  they  are  regularly  Hacked  and   fliiftcd.     In 
five  or  fix  weeks   the  elephant  becomes    obedient   to   his 
keeper,  his  fetters  are  taken  off  by  degrees,  and  generally  in 
about  five  or  fix  months  he  fuifers  himfelf  to  be  conducted 
by  the  Mahote  from  one  place  to  another  :  care,  however, 
is  always  taken  not  to  let  him  approach  his  former  haunts, 
lefi:  a  recoileftion   of  the  freedom  he  there  enjo\'ed  fliould 
induce  him  again  to  recover  his  liberty.     Thiirobedience  to 
his  conductor  feems  to  proceed  partly  from  a  fenfe  of  ge- 
nerofitv,  as  it  is  in  fomc  mcafure  voluntary  :  for,  whenever 
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an  elephant  takes  fright,  or  is  determined  to  run  away,  alt 
the  exertions  of  the  Mahote  ca.nnot  prevent  him^  even  by 
beating  or  digging  the  pointed  iron  hook  into  his  head,  with 
\\  hich  he  directs  him  ;  on  fuch  an  occafion  the  animal 
ieems  to  difregard  thefe  feeble  efforts,  otherwife  he  would 
lliake  or  pull  him  off  with  his  trunk,  aild  dafli  him  in  pieces. 
Accidents  of  this  kind  happen  almoft  every  year,  efpecially 
to  thofe  Mahotes  who  attend  the  large  Goondahs  -,  but  fuch 
accidents  are  in  general  owing  entirely  to  their  o\\  n  care- 
leffnefs  and  negle^i.  It  is  neceffary  to  treat  the  males  with 
much  greater  feverity  than  the  females,  to  keep  them  ia 
awe ;  but  it  is  too  common  a  practice  among  the  Mahotes, 
tither  to  be  negligent  in  ufing  proper  meafures  to  render 
their  elephants  docile,  or  to  truft  too  much  to  their  oood 
nature  before  they  are  thoroughly  acquainted  with  their 
difpofitions.  The  iron  hook,  with  which  they  direol:  him, 
is  pretty  heavy,  about  lixteen  inches  long,  with  a  Itrai^ht 
fpike  advancing  a  little  beyond  the  curve  of  the  hook,  fo 
that  aj^ogether  it  is  exaftly  like  that  which  ferrymen  or 
boatmen  ufe  faftened  to  a  long  pole. 

In  .this  account  of  the  proceis  for  catching,  and  taming 
elephants,  I  have  ufed  the  mafculine  gender  to  avoid  cir- 
cumlocution, as  both  males  and  females  are  treated  in  the 
fame  manner :  the  former  are  feldoni  fo  'docile,  bui,  like 
the  males  of  other  animals,  are  fiercer,  ftronger,  and  more 
untractable  than  the  females. 

Before  I  conclude,  it  mav  be  proper  to  obfene,  that  young 
cleplwnts  fuck  conftantly  with  their  mouths,  and  never 
with  their  trunks  *,  as  Buffon  has  afferted  ;  a  concluiion  he 
made  merely  from  conjecture,  and  the  great  and  various 
ufes  to  which  they  are  well  adapted  and  applied  by  every 
elephant. 

*  Ariftotle  lavs  exprefsh-,  that  the  young  elephants  Tuck  v.ith  their 
mouths,  and  not  with  their  trunks :  'o  ^-.  s-y.vfxvo^  orav  yvAr-ai  S^nXa^Et  t» 
s-jjwaTj  fj  T«,«:xT«pj.     Aridot  Opera.  Bafiiiae  15CO.  fol.  p.  494.     Edft. 
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I  have  feeii  voimg  ones  from  one  day  to  three  years  old., 
lucking  their  clams,  but  never  faw  them  ufe  their  trunks,, 
except  to  prefs  the  brcaft,  which,  by  natural  inftinft,  they 
feemcd  to  know  would  make  the  milk  flow  more  readily. 
The  mode  of  conne6tion  between  the  male  and  female  is 
now  afcertained  beyond  the  poflibility  of  a  doubt ;  as  Mr. 
Bullcr,  Lieut.  Hawkins,  and  many  others,  faw  a  male  copu- 
late with  a  female,  after  they  were  fecurcd  in  the  Keddah, 
in  a  manner  cxa6lly  fmiilar  to  the  conjunction  of  the  horfe 
with  a  mare. 

This  facl  entirely  overturns  what  has  been  fo  often  related 
'concerning  the  fuppofed  delicacv  of  this  ufeful  animal,  and 
a  variety  of  other  hypothefes,  which  are  equally  void  of 
foundation.  As  far  as  I  know,  the  exact  time  an  elephant 
^)ts  with  \-f>ung,  has  not  vet  been  afcertained,  but  which 
cannot  be  lefs  than  t^vo  years,  as  one  of  the  elephants 
brought  forth  a  young  one  twenty-one  months  and  three 
davs  after  flie  was  taken.  She  was  abfervcd  to  be  with 
young  in  April  or  May  1788,  and  fhe  was  only  taken  in 
January  preceding ;  fo  that  it  is  very  likely  flie  muft  havc^ 
had  connection  with  the  male  fome  months  before  fhe  was 
fecured,  otherwile  they  could  not  difcover  that  fhe  was  with 
voung,  as  a  foetus  of  lefs  than  fix  months  cannot  well  be 
fuppofed  to  make  any  alteration  in  the  fize  or  fliape  of  fa 
large  an  animal.  The  young  one, -a  male,  was  produced 
October  i6th,  1789,  and  appeared  in  every  refpe6t  to  have 
arrived  at  its  full  time.  Mr.  Harris,  to  whom  it  belongs, 
exan:iined  its  mouth  a  few  days  after  it  was  brought  forth, 
and  fo\nid  that  one  of  its  grinders  on  each  fide  had  partly 
cut  the  gum.  It  is  now  alive  and  well^  and  begins  to  chew 
a  little  grafs. 

I  have  further  to  remark,  that  one  of  the  tufks  of  the 
young  elephant  has  made  its  appearance ;  fu  that  we  can 
now  afcertain  it  to  be  of  that  fpecies  called  Mucknah,  the 
luflvs  of  which  are  always  fmall,   and  point  nearly  ftraight 
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dovvnwards.  He  was  thirty-five  inches  high  at  his  birth, 
and  is  now  thLrtv-nine;  ib  that  he  has  grown  four  inches  in 
nearly  as  many  months.  Elephants  are  always  meafured  at 
the  lliouldcr ;  for  the  arch  or  curve  of  the  back,  of  vountr 
ones  particularly,  is  confiderably  higher  than  any  otlier 
part,  and  it  is  a  fure  fign  of  old  age  whenever  this  curve  is 
found  flattened  or  confiderably  deprelfed,  after  an  elephant 
hajs  once  attained  his  full  growth. 

Thouoh  thefe  remarks,  as  well  as  feveral  others  in  the 
above  relation,  do  not  come  within  the  plan  I  prapofed, 
which  was  merelv  to  defcribe  the  method  of  taking  wild  ele- 
phants in  the  province  of  Tipura,  yet  I  hope  they  will  not 
be  deemed  impertinent  or  fuperfluous,  efpecially  as  feveral 
of  them  tend  to  eftabliili  fome  important  faclis  in  the  na- 
tural hiftorv  of  this  animal,  that  are  not  known,  or  not 
attended  to,  at  leaft  in  any  accounts  that  1  had  an  oppor- 
Uuiitv  of  fecincr. 


\ .  Ohfcr'jat'ioiis  on  the  bodily  Conformaiion  and  mental  Ca- 
pacity of  the  Negroes .  By  Frofeffoz  B  L  u  M  E  N  B  a  c  H .  From 
Aviasrazia  fiir  das  neucfte  aus  der  Ph\  fik,   \  oh  IT. 

A^UKTNGa  tour  whicii  T  made  through  Swiflerland,  I 
faw  in  the  picture-gallery  a*  Pommersfeld  four  negro  heads 
bv  Vandyk,  two  of  which  in  particular  had  the  lines  ot 
the  face  fo  regular  that  the  features  feemed  very  little  dif- 
ferent from  the  European.  At  that  time,  as  I  bad  never  had 
an  opportunity  of  acquiring  a  proper  knowledge  refpecl:ing 
the  form  of  the  negro  head  and  cranium,  by  ftudying  nature, 
and  as  I  remembered  that  Mr.  Camper,  in  a  diifertarion 
read  in  the  Academy  of  Painting  at  Amfterdam,  had  men- 
tioned that  the  greater  part  of  the  moft  eminent  painters,  and 
efpecially  Rubens,  Vandvk  and  Jordaens,  when  they  paimed 
ISIoors,  copied  from  Europeans,  whofe  faces  had  been  black- 
ejied  for  that  purpofe,  1  afcribed  the  European  look  of  the 
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above  neo-ro  heads  to  this  common  fluilt.  wSome  months 
iaftcr,  however^  I  had  an  opportunity  of  convincing  myfeli 
that  there  are  real  negroes  wiiofe  ffiatiires  corrcfpond  very 
nearly  with  thofe  of  the  Europeans,  and  that  the  above 
heads  in  the  gallery  of  Pommersfcld  might  be  a  true  reprC- 
fentation  of  nature. 

Going  to  pay  a  vifit  atYverdun  to  the  two  brothers  Trey- 
torrens,  one  of  whom,  the  chevalier,  had  been  thirty-five 
years  in  the  French  fervice,  particularly  at  St.  Domingo;  and 
the  other,  by  means  of  the  opportunities  which  his  brother 
enjoyed,  had  a  collection  of  natural  curiofities  that  contained 
many  rare  articles,  when  I  entered  the  court  of  their  elegant 
habitation,  which  isfitiiated  on  the  road  to  Goumoens,  I  fawno 
perfonto  fliewme  into  the  houfe,  except  aw^oman  of  an  agreeable 
fio^ure,  who  was  ftandincr  with  her  back  towards  me.  When 
ilie  turned  round  to  give  me  an  anfwcr,  I  was  much  furprifed 
to  find  that  ihe  was  a  female  negro,  whofe  face  perfectly  cor- 
refponded  with  her  figure,  and  fullv  juftified  the  fidelity  of 
likenefs  in  Vandyk's  negro  heads,  which  I  had  fecn  at  Pom-  " 
mersfeld.  All  tlie  features  of  her  face,  even  the  nofe  and 
lips,  the  latter  of  wliich  were  a  little  thick,  though  not  lo 
as  to  be  diiagrceablc,  had  they  been  covered  with  a  white 
fkin,  muft  have  excited  univerial  admiration.  At  the  fame 
time  ihe  was  not  only  exceedingly  lively,  and  poUeiled  a 
found  underftanding ;  but,  as  I'afterwards  learned,  was  ex- 
tremely well  informed  and  expert  in  the  obftetric  art.  The 
handlbme  pretty  negrefs  of  Yverdun  is  celebrated  far  and 
near  as  the  befl:  midwife  in  the  Italian  part  of  Swifferland. 
I  was  informed  by  her  mafler,  the  chevalier,  who  has  in 
his  fervice  alfo  a  negro  man  as  elegantly  formed  as  a  ftatue, 
that  flie  was  a  creole  from  St.  Domingo;  that  both  her  pa- 
rents were  natives  of  Congo,  but  not  fo  black  as  the  negroes 
ofSenea:al. 

Since  that  period  I  have  had  an  opportunity  of  feeing  and 
convernng  with  many  negroes,  and  have  procured  for  my 
collection  a  great  many  anatomical  preparations  from  negrcy 
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hbdies,  which,  together  with  u  hat  I  have  read  in  differeat 
voyages,  tend  more  and  more  to  convince  me  of  the  truth 
of  the  two  following  propofitions  : 

1.  That  between  one  negro  and  another  there  is  as  much 
(jfnot  more)  difference  in  the  colour,  and  particularly  in  the 
lineaments  of  the  face,  as  between  many  real  negroes,  and 
other  varieties  of  the  human  fpecies. 

2.  That  the  negroes,  in  regard  to  their  mental  faculties 
and  capacity,  are  not  inferior  to  the  reft  of  the  human  race. 

The  three  negro  (kulls,  which  I  have  nou-  before  me,  af- 
furd,  by  the  very  ftriking  gradation  with  which  the  linea- 
ments  pafs  from  the  one  to  the  other,  a  very  evident  proof  of 
the  iirft  propolition.  One  of  them,  which  Mr.  Michaelis  was 
fo  good  as  to  bring  me  from  New- York,  and  of  which  I 
have  given  an  accurate  defcription  in  another  place  ^  is  dif- 
tmguifhed  by  fuch  a  projeding  upper  jaw-bone, -that,  if  the 
lame   peculiarity    belonged    to  all    negroes,    one  mi^ht   be 
tempted  to  fuppofe  that  they  had  aix)ther  firft  pareiU  than 
Adam.     On  the  other  hand,  the  lineamems  of  the   tliird 
have  fo   little  of  the  exotic  form,  and  are  fo  dtfferent  from 
the  lirft,  that  if  f  had  not  diffeaed  tbc  whole  head  peifeftly 
entire,  and  juft  as  it  was  when  cut  from  the  body,   I  fliould 
be  in  doubt  whether  I  ought  to  confider  it  as  having  a6lu- 
ally  belonged  to  a  real  negro.     The  fecond   holds  I  mean 
rank  between  both,  and  in  its  whole  form  has  a  great  like- 
nefs  to  the  head  of  the  Abyffinian  Abbas  Gre^rorius,  a  o-ood 
engraving  of  which  by  Heifs,   in  i6gi,  from^  painting  by 
\  on  Sand,   I   have  now  before   me,    and  which   not  '^onlv 
proves  m  general  the  clofe  affinity  of  the  Abyflinians  with 
the  negroes,  but  approaches  much   nearer  to  the  ugly  ne- 
groes, to  fpeak  according  to  the  European  ideas  of  beauty    ' 
than  the  well-formed  ncgrefs  of  Yverdun,  or  the  handfome 
young  negro  whofe  head  I  diifeaed  as  before  mentioned,  or 
than  a  thoufand  others  whofe  features  are  little  different 
from  thofe  of  the  Europeans.     What  I  have   here  faid  is 
indeed  nothing   elfe   than  a  confirmation   of  a   truth   lono^ 
"^  In  my  Oftcoiogy,  p.  87. 
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kno',vn,  which  has  been  ah^eady  remarked  hj  unprejudiced 
travellers,  as  will  appear  by  the  following  quotations.     Le 
Maire,  in  his  Voyage  to  Cape  Verd,  Senegal,  and  Gam^ 
bia*,  fays:  ^' Blacknefs  excepted,  there  are  female  negroes 
as  well  made  a.  our  ladies  in  Europe.'^  Leguat,  in  his  well- 
knovvn  Voyages  t,   tclis  us,  that  he  found  at  Batavia  feveral 
very  pretty  n^egrelTes,  whofe  faces  had  the  perfect  European 
form.     Adanfon,  in   his  Account  of  Senegal  %,  fpeaking  of 
the  female  negroes  there,  has  the  following  palTage  :  "  The 
women  are  almoft  as  tall  as  the  men,  and  equally  well  made. 
Their  (kin  is  remarkably  fine  and  foft  :  their  eyes  are  black 
and  open ;  the  mouth  and  lips  fmall,  and  the  features  are 
well  proportioned.  Some  of  them  are  perfed  beauties.  They 
are  exceedingly  lively,  and  have  an  eafy,  free  air,  that  is 
highly  agreeable.''    Ulloa,  in  his  Noticlas  Americanas  |1,  ob- 
fe^es,  that  fome  of  the  negroes  have  thick  projeding  lips, 
aflat  nofe,  eyes  deeply  funk  in  the  fockets,  which  in  gene- 
ral are  c^\\^i\  geiudos,  and  wool  inftead  of  hair.     He  then 
adds  :  "  Others,  whofe  colour  is  equally  black,  have  features 
perfeaiy  like  thofc  of  the  whites,  particularly  in  regard  to 
the  nofe  and  the  eyes,  and  fmooth  but  thick  hair  §." 

*  Vovages  aux  Cap  Vtrd,  Sene.:^a!  et  Garabie,  p.  i6i. 
^  Vol.  i,.  p.  .56.  X^^^^^-  lli'-^fe^o^- 

§  The  following  obfervations  of  an  nitcliigent  Danifli  traveller  may  ferr^ 
ftill  farther  to  corrfirm   the  truth  of  Prof.tTor  Blumtnbach-s  propofnion  : 
«*  Ahnc.ft  all  the  negroes  are  of  a  good  ftature,  and  the  Akra  negroes  have 
remarkably  fine  features.  The  contour  of  the  face,  indeed,  among  the  ge^ 
.xerality  of  tbeCe  people,   is    different  from  that  of  the  Europeans  ;  but  at 
the  fame  time  faces  are  found   among  thtm  which,  excepting  the  black 
colour,  would  in  Europe  be  conhdered  as  be.utiful.     Tn  common,  hou* 
ever  they  have  fomething  apifn.     The  cheek-bones  and  chm  pro-ed  very 
muchi  and  the  bones  of  ti.e  nofe  are  fmaller  than  among  the  Europeans' 
Tlvslaftcircumftance  has  probably  given  rife  to  the  alTertion,  that  the  ne- 
gro women   flatten   the  noies  of  their  children  as  foon  as  they  are  born. 
But  noles  m.y  be  feen  among  fome  of  them  as  much  elevated  and  as  re- 
gular as  tlvofe  of  the  Europeans.     Their  h.ir  is  woolly,  curled  and  black, 
but  f(.metimes  red.     When  continually  bombed,  it  may  be  brought  to  the 
length  of  half  a  yard  ;  but  it  never  can  be  kept  imooth.     See  P.  E.  Ifert 
Rei*  na  Guinea.     Dordrecht  -1790-  P-  i75-     Edit. 
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The  teftimonies  and  examples  which  ferve  to  prove  the 
truth  of  the  fecond  propofition,  refpcfthig  the  mental  facul- 
ties^ natural  talents  and  ingenuity  of  the  negroes,  are  equally 
numerous  and  incontrovertible.  Their  aftoniftiing  memo- 
ries, their  great  acclivity,  and  their  acutenefs  in  trade_,  parti- 
cularly with  gold  duft,  againft  which  the  moft  experienced 
European  merchant  cannot  be  too  much  on  his  guard,  are; 
all  circumftances  fo  well  known^  that  it  is  not  neceflary  to 
enlarge  on  them*.  The  great  aptitude  of  the  ilaves  for 
learning  every  kind  of  nice  handicraft  is  equally  well  known  ^ 
and  the  cafe  is  the  fame  in  regard  to  their  mufical  talents, 
as  we  have  inflances  of  negroes  playing  the  violin  info  maf- 
terly  a  manner,  that  they  gained  fo  much  money  as  enabled 
them  to  purchafe  their  liberty  f. 

Of  the  poetical  genius  of  the  negroes  inftances  are  kno>vii 
among  both  fexes.  A  female  negro,  who  was  a  poetefs,  is 
mentioned  by  Haller ;  and  a  fpecimen  of  the  Latin  Poetry 
of  Francis  Williams,  a  negro,  may  be  found  in  the  Hiftory 
of  Jamaica.  The  interefting  letters  of  Ignatius  Sancho,  a 
negro,  are  well  known  ;  and  the  two  following  inflances 
will  ferve  as  a  farther  proof  of  the  capacity  and  talents  of  our 
black  brethren,  in  regard  to  literature  and  fcience.  The 
proteftant  clerg)'man  J.  J.  Eliza  Capitein  was  a  negro;  a 
Inan  of  confiderable  learning,  and  a  great  orator.  I  have  in 
my  pofleffion  an  excellent  print  of  him  engraved  by  Tanje, 
after  P.  Vandyk.  Our  worthy  profeflbr  Hollman,  when  he 
Was  at  Wittenberg,  conferred  the  degree  of  Do6lor  of  Phi- 

'*  Barbot,  in  his  Defcriptibn  of  the  Coafts  o(  North  and  South  Guinea,  to 
be  found  in  the  fifth  volume  of  Churchhill's  Col!e£lion,  relates  many  in- 
terefting things  on  this  fubjedt.  Thus  he  fays,  p.  2-^5.  *'  The  blacks  are  for 
the  mod  part  men  of  fenfe  and  wit  enough,  of  a  Iharp  ready  apprehcnfion, 
and  an  excellent  memory  beyond  what  is  cafy  to  imagine;  for,  though 
they  can  neither  read  nor  write,  they  are  always  regular  in  the  greateft 
hurry  cf  bufinefs  and  trade,  and  feldom  in  confalion." 

f  See  Urlfperger's  Americanifch  Ackerwerk  Gotces,  p.  31I. 
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lofophy  on  a  negro  who  had  fhewn  himfelf  to  advantagff^ 
not  only  as  a  writer,  but  as  a  teacher,  and  who  afterwards 
came  to  Berlin  as  a  coiinfellor  of  ftate  to  his  Pruflian  ma- 
jefty.  I  have  now  before  me  two  treatifes  written  by  him*, 
one  of  which,  in  particular,  difplays  extenfive  and  well-di« 
gefted  reading  of  the  bed  phyfiological  works  of  the  time. 
Of  the  uncommon  knowledge  which  many  negroes  have  had 
in  the  practice  of  medicine,  very  favourable  teftimony  has 
been  given  by  Boerhaave  and  De  Haen,  who  were  certainly 
competent  judges;  and. the  found  fkill  and  delicate  expert- 
nefs  of  the  Yverdun  accoucheufe  are,  as  already  faid,  cele- 
brated throughout  the  whole  neighbourhood. 

To  conclude,  the  Academy  of  Sciences  at  Paris  had  among 
the  number  of  its  correfpondents  M.  Liflet  a  negro,  in  the 
Ifle  of  France,  who  excelled  in  making  accurate  meteorolo- 

*  One  of  them  is  entitled  :  D':Jfat.  inaug,  philofophica  de  huniana^ 
mentis  aTra^sia,  Jl've  fenjionis  ac  facuUat'n  in  mente  humana  abfcntia,  et 
earuyn  in  ccrpore  nojlro  organico  ac  I'i'vo  pi-afentia,  quam  Prsef.  D. 
Mart.  Gotth.  Loeschero  pubUc:  defendit  an8ov  Ant.  Guil?. 
Amo,  Guinea-Afer,  Phil,  et  A.  A.  L.L.  Mag.  et  J.  V.  C.  Witteberga 
i734»  '"^-  ■^P'''  '^^^  ^^^^  °^  ^^'^  other  is:  Difp.  philafopbica,  continent 
iiieam  dijiindam  eorv.m  qua  ccmpeUint  'vel  Tn&nii  'V'el  corpori  nojlro  vi'Zif 
,?/  organico,  quam  Frafide  M.  Ant.  Guil.  Amo,  Guinea- Afro,  d.  29. 
Matl  i734>  deje-ndit  Jo.  Theodos,  Meiner  Rochliz-Mifnie.  Philof. 
et  J.  V.  Cuhor.  In  an  account  of  Amo's  life,  printed  on  this  occafion  in 
name  of  the  Academic  Council,  it  is  faid,  among  other  things  refpefting 
his  talents  :  "  Honorem,  meritis  ingenii  partum,  infigni  probitatis,  induf- 
jriae,  eruditionisj  quam  publicis  privatifque  exercitationibus  declaravit, 
]-aude  auxit — Complunbus  philofophiam  domi  tradidit  excuifis  tarn  vete- 
rum,  quam  novoram,  placitis,  optima  quaeque  felegit,  felcfta  enucleaie 
ac  dilucidc  interpretatus  eft.''  And  the  prefident,  in  defending  the  firft 
mentioned  treatife,  fays  exprefsly,  in  the  annexed  congratulation  to  Amo, 
«*  Tuum  potiifmium  eminetingenium  feliciffimum— utpote  qui  iftius  feli- 
citatem  ac  praeftantiam,  eruditionis  ac  doftrinss  foliditatem  ac  elegantiam, 
nnultis  fpeciminibus  haftenus  in  nollra  etiam  academia  magno  cum  ap- 
plaufu  omnibus  bonis,  et  in  praefenti  dilTertatione  cgregie  comprobafti, 
Reddo  tibi  illam  proprio  marte  eleganter  ac  erudite  elaboratam,  inte- 
«rram  adhuc  et  plane  immutatam,  ut  vis  ingenii  tui  eo  magis  exinde 
€)viGtfcat, 
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^ical  obfervations.  On  the  other  hand,  whole  provinces 
of  Europe  might,  in  my  opinion,  be  named,  from  which 
it  would  be  difficult  to  produce  at  prefent  virtuofo's, 
poets,  philofophers,  and  correfpondents  of  a  learned  aca- 
demy. 


VI,  Agerida,  or  a  ColleStion  of  Obfervations  and  Refearches 
the  Refults  ff  which  may  ferve  as  the  Foundation  for  a. 
Theory  of  the  Earth.  By  M.  DE  Saussure.  From 
Journal  des  Mines.     Ko.  XX. 

[Continued  from  page  41.  ] 
CHAP.    VI. 

Obfervations  to  be   made   on  Rivers  and  ether  Currents  of 

Water. 
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XTENT  of  their  courfe,  and  their  inclination  from 
their  fources  to  their  mouth. 

2.  Their  dimenfions,  breadth^  depth  and  velocity  in  the 
different  parts  of  their  courfe. 

3.  Quantity  of  their  periodical  increafe  and  decreafe  at 
different  feafons ;  their  temperature  during  thefe  feafonsj 
and  the  caufes  of  thefe  variations. 

4.  Limits  and  caufes  of  their  extraordinary  inundations. 

5.  Whether  they  are  navigable,  and  to  what  diftance 
from  their  mouth  ? 

6.  The  nature,  purity,  and  falubrity  of  their  waters. 

7.  The  nature  of  the  fand  or  mud  which  they  carry  alono- 
with  them  ;  and  to  what  diftance  they  may  be  traced  on  the 
banks  or  at  the  bottom  of  the  fea  where  their  mouths  are 
fituated.  M.  Beffon  even  wifhes  that  the  traveller  {hould  be 
furniihed  with  a  wooden  veffel  {febille)  to  wafh  the  fand 
and  feparate  the  more  ponderous,  particles,  which  may  confifl 
of  metal  or  precious  Hones,  The  motion  of  tlie  waves  is  alfu 
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often  fiifHcient  to  feparate,  in  diitincl  bands  or  zones^  par- 
ticles of  different  gravity*. 

8.  Nature  of  the  rolled  pebbles  found  on  their  borders. 

9.  The  quantity  and  kinds  of  fifh  by  which  they  :.re  cha- 
ratberifed. 

10.  To  enquire,  as  in  regard  to  the  fea,  whether  it  ap- 
pears that  thcv  contain  more  or  lefs  water  than  formerly, 
and  whether  they  have  changed  their  courfe?. 

11.  As  the  greater  part  of  theie  queftions  may  be  applied 
to  lakes,  it  is  not  neceffary  to  make  them  the  fubjecl  of  a 
feparate  chapter.  I  Ihall  infift  only  on  their  nature  and  the 
meafure  of  their  depth  ;  on  the  temperature  of  their  bottom 
compared  with  that  at  their  furface  in  different  feafons  ;  and 
alfo  on  the  veftio-es  of  their  extent  and  hei<rht  in  the  remoteif 
ages,  compared  with  their  prefent  ftate. 

C  H  A  p.    VII. 

Ohfervatlons  to  be  made  on  the  Plains. 

I.  The  extent,  limits  and  inclination  of  a  plain;  its 
heifrht  above  the  level  of  the  fea;  its  relation  with  the  hills 
or  mountains  bv  which  it  is  bordered.  To  form  a  proper- 
idea  of  it  as  a  whole,  it  would  be  neceffary  to  afcend  fome 
eminence  commanding  a  view  over  it. 

1,  The  vegetable  earth  ;  its  nature  and  thicknefs  in  dif- 
ferent parts,  compared  with  the  time  fmce  it  has  been  culti- 
vated, with  its  produftions,  and  the  kind  o  culture.  The 
nature  of  the  bafison  which  that  earth  reits. 

3.  Rolled  pebbles.    {See  Chap,  viii.) 

4.  Sand,  argil ;  their  nature  ;   thicknefs  of  their  beds. 

5.  Nature  and  thicknefs  of  the  ftrata  of  the  earth  at  the 
greateft  depth  poffible  to  be  reached,  by  taking  advantage  of 
the  time  when  welfs,  mines  and  other  excavations  are  dug. 

*  Moycns  de  rendrc  utiks  les  voyages  cles  naturaliftei.  Efprit  dcs  Jour. 
r>aux,  Avril  1794., 

Thi.^ 
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This  refuarch  is  particularly  interefting  when  thefe  excava- 
tions are  extended  below  the  level  of  the  fea. 

6.  Marl-pits;  their  external  appearances ;  v/hether  they 
contain  fliells,  and  of  what  kinds;  extent  of  their  beds,  and 
their  thicknefs;  analyfis  of  them,  at  leaft  with  acetous  acid; 
the  ufes  for  which  the  marl  is  employed. 

7.  Clay-pits;  quarries  of  lime-ltone,  gypfum ;  mines  of 
coal.  See. 

8.  Whether  the  plains  exhibit  at  their  furface,  or  contain 
in  the  interior  parts  of  the  earth,  veftiges  of  marine  bodies, 
petrified  wood,  bones  or  other  fubftances  foreign  to  the  foil 
and  to  the  country. 

9.  Internal  temperature  of  the  earth,  afcertained  either  by 
direa  experiments,  or  by  obferving  that  of  the  deepeft  weils 
or  cellars  ;  or  by  that  of  fprings,  which  do  not  freeze  in  win- 
ter, and  which  remaining  cool  in  fummer,  feem  to  come 
from  the  greateft  depths. 

10.  Whether  any  facl  can  be  obferved  which  might  oblicre 
us  to  have  recourfe  to  the  hypothefis  of  a  central  iTre. 

11.  Bafons  furrounded  by  hills  or  mountains;  whether 
they  f^em  to  have  been  formerly  filled  with  water ;  ^^•{lethe^ 
ihe  water  appears  to  have  been  frefh  or  ialt;  whether  any 
thmg  indicates  the  period  of  its  retreat,  and  if  there  are  any 
traces  of  the  apertures  through  which  itefcaped. 

CHAP.    Vllt. 

Ohfervations  io  he  made  on  Rolled  Pebbles. 

1.  The  nature  and  fize  of  thofe  found  in  any  particular 
diftri^l. 

2.  To  examine,  above  all,  whether  there  is  any  kind 
which  may  be  confidered  as  peculiar  to  that  diftrici,  or  which 
may  be  proper  to  charaderife  it  ;  or  even,  whether  the  ab, 
fence  of  any  kind  or  clafs  might  not  be  fufficient  tp  form 
ihat  charader, 

^3  3.  Whe- 
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3.  Whether  thofe  found  on  the  borders  of  any  river  might 
be  confidered  as  having  been  thrown  up  by  that  river^  or 
whether  it  only  expofed  them  to  view  by  wafliing  away  the 
foil  which  it  watered. 

4.  After  eftablifliing  the  charafter  of  the  pebbles  of  a  cer- 
tain diftri6l,  one  might  follow,  as  it  were,  their  traces,  and 
form  conjectures  both  refpe6ling  their  origin  and  the  route 
they  have  purfued. 

5.  Theincreafe  of  their  fize  will  fhew  that  they  approach 
their  origin,  or  vice  verfa  ;  but  care  muft  be  taken  that  other 
veins  of  pebbles  croffing  the  former  may  not  conceal  the 
courfe  of  thofe  which  you  are  tracing  out. 

6.  A  confideration  of  the  pebbles,  and  ftill  more  that  of 
rolled  blocks,  or,  at  leafl,  fuchas  are  foreign  to  the  foil  w^hich 
bears  them  ;  of  the  height  at  which  they  are  found,  and 
of  the  large  valleys  oppofite  to  their  prefent  fituation,  may 
afford  fome  indications  of  the  direction,  fize  and  force 
of  the  currents  produced  by  the  grand  revolutions  of  the 
earth . 

7.  A  confideration  of  thofe  blocks  which  reft  on  folid 
rock,  and  which  feem  ftill  to  occupy  the  place  where  they 
were  depofited,  may,  by  the  ftate  of  thefe  rocks,  give  an  idea 
of  the  time  elapfed  fince  their  arrival. 

8.  How  far  can  the  tranfportation  of  thefe  great  blocks  to 
^onfiderable  diftances  be  confidered  as  a  general  phenome- 
non ?  or,  is  it  only  a  particular  phenomenon,  arifing  from 
fome  local  caufe  ? 

9.  Can  it  be  believed  that  fuch  of  thofe  blocks  as  at  pre- 
fent occupy  elevated  fites  on  mountains,  have  been  tranf- 
ported  by  billows  or  waves,  which  raifed  them  gradually 
from  the  bottom  of  the  valleys,  and  that  they  mufl  at  firft 
have  defcended  to  thefe  elevated  fituations  *  ? 

10.  Or  was  it  by  enormous  tides,  of  eight  hundred  toifcs 

*  May  not:  the  tranfportation  of  rhefe  blocks,  atleaft  in  cold  countries, 
be  afcribed  fometimes  to  floating  ice?     C- 

(or 
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for  example^  that  thefe  blocks  were  tranfported  to  the  tops 
of  the  mountains  ? 

CHAP.     IX. 

On  Mountains  in  general. 

1.  To  confider  whether  a  mountain  be  infulated^  DrwliC- 
ther  it  forms  part  of  an  aflemblage  of  mountains  connedled 
with  each  other  in  the  form  of  groups  or  chains. 

2.  If  it  be  a  group,  to  determine  its  form  and  dimenfions^ 
and  the  manner  in  which  its  parts  are  connected. 

3.  If  it  be  a  chain,  to  determine  its  direction,  its  breadth, 
and  its  extent ;  whether  it  be  fmgle  or  compound ;  and,  in 
the  latter  cafe,  the  nature  and  difpofition  of  the  partial  chains 
vVhich  enter  into  its  compofition. 

4.  If  a  mountain  be  infulated  or  conlidered  feparately  from 
its  chain,  or  the  group  of  which  it  forms  a  part,  to  determine 
its  form,  its  height,  and  other  dimenfions. 

5.  To  determine  the  form  and  fituation  of  its  fummit  or 
mod  elevated  part;  thofe  of  its  declivities  and  bottom. 

6.  The  fituation  of  its  precipices  in  regard  to  the  fea  and 
the  neareft  plains,  valleys,  and  mountains  *. 

7.  Its  nature,  and  the  kind  of  ftone  of  which  it  is  compofed. 
Whether  it  be  homogeneous ;  that  is  to  fay,  of  the  fame  na- 
ture throughout  all  its  parts ;  if  it  be  not,  to  determine  the 
dimenfions  of  its  different  parts. 

8.  Whether  it  confifts  of  indivifible  mafles,  or  mafles  di- 
vided by  fi:rata. 

9.  Whether  it  contains  mines  either  in  veins  or  ftrata : 
the  nature  of  thefe  mines. 

10.  Toobferve  the  height  at  which  the  fnow  is  perpetual^ 
or  what  Bouguer  calls  the  lo-zuer  limits  of  the  fnow,  and  the 
height  at  which  trees,  fiirubs,  and  plants,  with  difi:in6l  flow- 
ers, ceafe  to  grow.  Thefe  obfervations  have  been  neglected 
in  the  northern  countries, 

*  And  in  regard  to  the  four  cardinal  points  j  whether  any  fide  is  more 
(Icep  than  another,  and  which  fide  ?     C. 

L  4  II.  To 
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JI.  To  obferve  carefully  the  increafe  or  decreJife  of  the 
glaciers :  to  determine  them^  in  particular,  by  what  are 
called  moraines^  that  is  to  fay,  thofe  heaps  of  ftones  now  or 
formerly  depofited  by  the  glaciers  on  their  edges  and  at  their 
extremities. 

1 1 .  A.  To  afcertain  whether  there  are  found  in  the  moun- 
tains funk  or  petrified  trees,  at  heights  at  which  they  woultj 
not  grow  at  prefent  5  and  to  examine  if  it  thence  follows 
that  there  may  have  been  a  time  when  the  upper  ftrata  of 
the  atmofphere  were  warmer  than  they  are  at  prefent, 

12.  Caverns:  if  there  are  any,  their  form  and  dimen^ 
fions  ;  the  nature  of  their  fides ;  the  nature  and  inclination 
of  their  bottom;  veftiges  of  the  effecSls  of  the  water  by  which 
they  may  have  been  formed;  ftala6iites  and  incmftations, 
foreign  bodies  and  bones  which  thev  may  contain. 

13.  Whether  there  are  found  veftiges  of  large  bafons  dif- 
pofed  in  ftories  above  each  other,  and  which  might  have 
ferved  as  refervoirs  to  different  feas  that  afterwards  might 
have  run  off  and  united  themfelves  in  the  bafons  of  the  pre- 
fent feas. 

C  H  A  p.     X. 

Ohfervations  to  be  made  on    the    Strata  of  the  Earth  arid 

Mountains. 

1.  The  firft  queftion  is  to  determine  whether  a  mountain 
pr  any  mafs  of  earth  and  ftone  is  or  is  not  divided  by  ftrata*. 

2.  What,  in  regard  to  the  theory  of  the  earth,  gives  im- 
portance to  the  queftion,  whether  a  mountain  is  or  is  nqt 

*  The  wor^  Jfraium,  originally  fynonimous  with  that  o^  bed^  exprtffed 
the  fituation  of  a  fubftance  extended  horizontally,  and  with  an  uniform 
thickncTs.  on  a  \>h\n  and  horizontal  bafe.  But  the  fignification  of  this 
word  has  been  enlarged,  and  it  is  now  employed  to  exprels  the  fituation  of 
fubftances  extended  with  an  equal  oralmoft  equal  thicknefs  oii  bafeswhith 
are  neither  plain  nor  horizontal,     h'ote  of  the  Author. 

Might  not  the  termJlratumhQ  referved  for  thofe  that  are  horizontal,  and 
the  name  of  lanks  be  given  to  others  ?    C^ 

Gratified., 
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ftratiiied,  or  compofed  of  Itrata,  is  the  fnppofitlon  that  ftrati- 
tied  mountains  have  been  foraicd  by  the  fucceffive  depolitioa 
of  fubftances  before  fufpended  in  a  fluid,  while  thofe  which 
exhibit  no  iigns  of  Itrata  maybe  fuppofed  to  owe  their  origin 
to  a  iimultaneous  creation,  or  an  accumulation  not  formed 
in  a  fluid,  or  which,  at  leaft,  had  nothing  fuccefllive  or  re- 
£:ular,  or  in  which  there  remain  no  traces  of  regularity. 

3.  If  the  mountain  or  mafs  exhibits  no  marks  of  divifion, 
the  queftion  of  its  being  ftratified  or  not  is  fuperfluous.  We 
fhall  fuppofe  then  that  it  prefents  diviflons,  and'  require  to 
know  whether  thefe  divifions  may  be  ca.\\edj/rafa.  The  fo- 
lution  of  this  queftion  depends  upon  three  confiderations : 
viz.  The  regularity  of  thefe  divifions,  or  their  parallelifm. 
Their  number  :  the  greater  the  number,  the  more  it  exclude? 
the  idea  of  fortuitous  parallelifm.  The  parallelifm  of  thefe 
divifions  with  the  laminae  or  parts  difcernible  in  the  infide 
of  the  mafs. 

4«  Though  the  flrata,  in  general,  have  the  form  of  a 
parallelopipedon,  fome  are  feen  cuneiform ;  in  others  are 
obferved  akernate  fwellings  and  conftrictions ;  and  others 
are  feen  ramified,  dividing  themfelves  fometimes  into  two  or 
three,  or  two  and  three  uniting  and  formino-  themfelves  into 
pne. 

5.  Befides  the  form  of  the  ftrata,  to  obferve  their  extent, 
either  in  the  fame  mountain,  or  in  feveral  jnountaLns  near 
each  other,  or  even  at  a  difi:ance. 

6.  To  obferve  alfo  their  inclination,  or  the  angle  which 
they  form  with  a  horizontal  line,  and  the  point  of  the  ho- 
rizon to  which  their  declivity  is  directed. 

This  lafl:  obfer\^ation  determines  the  diredion  of  their 
planes,  or  the  two  oppofite  points  of  the  horizon  throuah 
which  their  planes  would  pafs,  were  they  prolonged,  after  be- 
ing made  entirely  ftraight.  This  dire(i:l:ion  of  the  planes  is 
pf  importance  to  be  confidered,  efpeciallv  in  vertical  ftrata. 

7.  To  examine  whether  this  direftion  is  parallel,  oblique 
pr  traiifverfe  to  the  direction  of  the  body  itfelf  of  the  moun- 

tain. 
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tain,  the  chain  of  which  It  makes  a  part,  and  the  aJjacerrt 
valleys. 

8.  To  examine  alio  whether  the  declivity  of  the  ftrata  itr 
conformable  to  that  of  the  external  furface  of  the  mountain'; 
that  is  to  fay,  whether  they  defcend  towards  the  outfide  of 
the  mountain,  or  towards  the  interior  part. 

9.  To  examine  next  whether  the  inclination  is  the  fame 
from  the  bottom  of  the  mountain  to  the  fummit,  or  whether 
it  varies  at  different  heights ;  whether  it  be  the  fame  or  dif- 
ferent at  the  oppofite  (ides  of  the  fame  mountain.  Strata  in 
the  form  of  a  fan  *. 

10.  It  is  of  "importance  to  obferve,  in  inclined  or  vertical 
ilrata,  w^hether  their  thicknefs  is  not  greater  at  their  bafis 
than  at  their  fummit. 

11.  To  obfcrve  the  joinings  of  the  ftrata,  and  whether  any 
fubftance  different  from  that  of  the  ftrata  is  placed  be- 
tween them,  and  what  is  the  nature  and  thicknefs  of  this 
fubftance. 

12.  To  obfene  whether  the  contiguous  or  correfponding^ 
joinings  of  thefe  itrata  are  fmooth  Dr  unequal ;  whether  there 
are  obferved  in  them  any  knots  that  exhibit  traces  of  cryftal- 
llfatlon  or  undulations  proceeding  in  a  certain  dire^lion. 

13.  In  mountains  confifting  of  ftrata  different  in  their  na- 
-ture,  or  of  different  thicknefs,  to  obferve  whether  their  re- 
turn is  periodical,  fo  that  the  fame  order  recommences  after 
a  certain  number  or  determined  interval. 

14.  Whether,  at  the  bottom  of  a  mountain  confifting  of 
horizontal  ftrata,  there  are  not  found  mountains  com.pofed  of 
vertical  ftrata  refting  againft  the  bafts  of  that  mountain. 

15.  In  bent  or  circular  ftrata,  to  obferve  in  the  elbows  or 
points  where  the  flexion  is  greateft,  whether  the  ftrata  are  or 
are  not  broken, 

16.  When  the  ftrata  have  the  form  of  a  C,  to  obfen  e  w  he- 
ther  at  the  back  of  the  C  there  is  not  a  vacuity,  which  proves 
that  the  upper  part  has  been  thrown  above  the  under  part. 

■'*   Voyi^o  dans  ks  AId^s.    §  6^6  and   677. 
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17.  To  examine,  in  general,  whether  the  ftrata  exhibit 
traces  of  violent  convuliions,  which  may  have  changed 
their  primitive  fituation  ;  or,  on  the  contrary,  whether  the 
whole,  as  well  as  the  ftraightening  of  the  ftrata,  may  be  ex- 
plained by  fimple  finking  down  *. 

CHAP.      XI. 

Obfervat'ions  to  he  made  on  T'ljfures. 

I.  Their  form,  dimenfions,  breadth,  extent,  and  direc- 
tion. 

5.  Their  fituation  ;  meafure  of  their  inclination;  direction 
of  that  inclination  in  regard  to  the  cardinal  points^  and  in 
rep"ard  to  the  adjacent  mountain  and  valleys. 

4.  To  obferve,  above  all,  the  direction  of  filfures  in  re- 
gard to  that  of  the  planes  of  the  ftrata ;  becaufe  fiffures,  as 
is  prefumed,  being  produced,  in  general,  by  the  earth  fink- 
ing down,  and  this  finking  down  beinp-  the  effect  of  preffure, 
fiffures  have  been  originally  vertical  or  nearly  fo ;  and,  on 
the  other  hand,  becaufe  the  ftrata  having  originally  been 
horizontal  or  nearly  fo,  the  fituation  of  fiflures,  in  regard  to 
the  ftrata,  and  the  dire6lionof  both  in  regard  to  the  horizon, 
may  give  fome  idea  of  the  fituation  which  the  ftrata  had 
when  the  fiffures  were  formed,  and  even  of  the  changes  of 
fituation  which  the  mountain  afterwards  experienced. 

Tims,  fiffures  perpendicular  to  the  planes  of  the  ftrata,  in- 
dicate that  thefe  fiffures  were  formed  when  the  mountain  was 
ftill  in  its  primitive  fituation  ;  and  if  they  are  alfo  perpendi- 
cular to  the  horizon,  it  proves  that  the  mountain  is  ftill  in 
the  fame  fituation  :  but  if  fiffures  perpendicular  to  the  ftrata 
are  inclined  to  the  horizon,  we  may  conclude  that  the 
mountain  has  changed  its  fituation  fince  thefe  fiffures  were 
formed  f. 

■'"  18.  To  obferve,  whether,  on  approaching  the  high  primitive  moun- 
tains, the  calcareous  ftrata  do  not  feem  to  have  been  revcrfed  in  a  more  vio- 
lent manner.    B. 

t  An  explanation  and  apphcation  of  thefe  principles  may  be  feen  in  my 
TrravUs,§  1048,  49,  50,  ai^  12 18, 
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5.  When  the  fiffures  are  filled  with  matter  different  from 
the  body  of  the  mountain,  that  matter  is  called  a  vein. 

6.  Laftly,  one  muft  examine,  in  both  fides  of  the  fame 
filTure,  whether  the  ftrata  correfpond  at  the  fame  height,  or 
whether  the  correfponding  ftrata  are  lower  on  one  fide  than 
on  the  other.  The  firfl  cafe  indicates  that  the  filTure  hag 
been  produced  by  mere  burfting  afunder ;  and  the  fecond 
proves,  befides,  a  finking  down  of  the  earth  *, 

[To  be  continued.] 


VII.  Ohfervations  on  the  JVinter  Sleep  of  Anhnals  and 
Plants.  By  Prof effbr  Yab  Ri CI  us.  Fro?n  Magazin  fur 
das  neuefte  aus  dcr  Phyfik.     Vol.  IX. 

X  PI  E  fo  called  w  inter  fiecp  is  a  very  fingular  property  of 
animals  and  plants ;  and  though  it  occurs  daily  before  our 
eves,  we  are  iwt  able  to  explain  the  phenomena  with  which 
it  is  attended.  In  cold  countries  many  animals,  on  the  ap- 
proach of  winter,  retire  to  their  fubterranean  abodes,  in 
which  thev  burv  themfelves  under  the  fnow,  where  they  re- 
main five  or  fix  months  without  nounlliment  or  motion ; 
nav,  almofl;  without  circulation  of  their  blood,  which  flows 
only  fluffgiflily  and  in  the  wLdeft  veflels.  Their  perfpiration 
is  almoii  imperceptible  :  but  ftill  they  lofe  fomething  by  it ; 
as  thev  enter  their  v.inter  quarters  in  very  good  condition, 
and  are  exceedingly  thin  when  they  return  from  them. 

Some  animals  enjov  their  winter  fleep  under  the  earthy 
and  others  concealed  below  the  fnow ;  fome  for  the  fame 
purpofe  creep  into  the  holes  of  rocks,  and  others  below 
Hones  or  the  bark  of  trees.  Some  kinds,  fuch  as  fwallows 
and  frogs,  can  pafs  the  winter  in  marflies  under  the  water. 
In  this  ilate  many  of  thofe  expofed  to  the  feverity  of  th^ 

*  To  obferve  whether  this  finking  down  has  not  always  taken  place  on 
that  fide  which  looks  towards  the  flat  country.     C. 
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open  air  are  deftroved  by  the  froft  when  it  is  violent ;  and 
even  fome  of  thofe  which  have  buried  themielves  {hare  the 
Uke  fate. 

Plants  have  their  winter  fleep  alfo ;  for,  during  the  period 
of  winter^  their  fap  flows  towards  the  root,  and  the  circula- 
tion of  it,  which  is  verv  flow,  takes  place  only  in  the  wideft 
v-eflels.  Were  the  expanlion  of  the  fap  in  winter  as  con- 
fiderable  as  in  fummer,  it  would  burft  all  the  veflels  on  being 
frozen. 

Several  obfervers  have  endeavoured  to  prove  that  this 
fingrular  circumftance  is  merelv  accidental :  and,  indeed,  no 
diflerence  is  found  in  the  internal  organization  of  thofe 
animals  which  have  winter  fleep,  and  thofe  which  have  not. 
It  is  ver\'  remarkable  that  this  property  belongs  in  general 
to  animals  of  prev.  As  thefe  have  far  fl:ronger  powers  of 
digeftion,  and  ftronger  digeuive  juices^  it  would  appear  that 
abkinence  from  food  for  feveral  monihs  would  to  them  be 
hardlv  poflible. 

The  bear,  the  bat  and  the  hedge-hog  have  winter  fleep ; 
but  the  white  bear  has  not.  As  the  latter  is  fecured  from 
the  cold  bv  his  long  hair,  he  finds  nourilhment  in  the  dead 
whales  and  feals  v.hich  are  call:  on  fhore  bv  the  waves. 

The  earth  worms  have  winter  fleep ;  but  aquatic  wonns 
verv  leldom.  Infecls,  as  well  as  their  larvae,  have  winter 
fleep.  Butterflies  may  be  often  feen  flutterino^  about  in  the 
warm  days  of  fpring,  after  having  fpent  the  whole  winter  in 
that  condition.  Amphibious  animals  have  winter  fleep, 
thofe  which  live  merely  in  the  ocean  excepted. 

Few  birds,  on  the  other  hand,  are  cxpofed  to  this  flate. 
The  greater  part  of  thefe,  ou  the  approach  of  winter,  retire 
to  a  milder  climate  where  thev  can  find  more  abundant 
nourifliment. 

In  Iceland  the  flieep  have  winter  fleep,  becaufe  in  that 
country  they  are  fuft'ered  to  range  in  perfect  freedom.  In 
the  winter  feafon  therefore  thev  mav  be  feen  buried  under 
the  fnow  and  in  the  buflies,  where  it  would  be  impofflble 
for  them  to  remain  were  they  not  in  that  condition. 

vni.  i:... 
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VI IT.  Exper'wienfs  made  to  afcerta'tn  the  Compojition  of  the 
Szuedi/h  Stone  Paper  or  Artificial  Slate.  By  J.G.  Georgi, 
From  the  New  Trania^lions  of  the  Imperial  Academy  at 
Peterlburgh,   FoL  IK 

X  HE  invention  of  Arfuid  Faxe,  confirmed  by  many  ex- 
periments tried  at  Carlfcrona,  but  not  yet  communicated  tt? 
the  pubhc,  for  making  a  certain  kind  of  artificial  fiate  or 
i^one  paper,  which  mav^  be  procured  at  a  fmall  expence, 
and  can  be  employed  inftead  of  common  flate,  was  an- 
nounced and  highly  extolled  a  few  years  ago  in  feveral  of 
the  public  journals.  This  fubflance  was  faid  to  have  a  great 
refemblance  to  milled  or  pafte-board;  to  -be  of  an  iron-red, 
white,  or  yellow  colour  ;  to  be  very  hard  and  ftiif,  but  fome- 
what  elaftic;  to  be  lubjecl  to  no  alteration  even  when  im- 
rperfed  in  cold  water  for  feveral  months,  or  when  boiled  for 
feveral  hours  5  to  be  hardened  by  expofure  to  the  air;  tore- 
lifl  fire  a  long  timiC,  and  to  burn  flowly,  after  having  expe- 
rienced a  great  degree  of  heat,  but,  when  left  to  itfelf^  to  be- 
come foon  extinp-uiilied. 

It  is  evident,  tlierefore,  that  this  paper  may  be  applied  to 
various  economical  purpofcs,  fuch  as  flieathing  fliips,  which 
it  v.'ould  not  only  preferve  from  rottennefs,  but  alfo  from 
being  deftroyed  by  w^orms  ;  for  gxiarding  from  fire  the  cook- 
ing places  in  fliips  and  povrder  magazines^  and,  laftly,  for  co- 
vering houfes  and  w^ooden  buildings.  To  this  it  may  be 
added,  that  plates  of  this  paper  fixed  on  with  brafs  nails,  and 
done  over  at  the  joinings  with  cement,  might  be  covered 
with  fome  oil  varnifh  in  fuch  a  manner  as  to  be  altogether 
impenetrable  to  moiflure.  We  are  told  alfo  that  a  fmall 
building;  conftrufted  of  wood  at  Carlfcrona,  and  cafed  over 
with  ftone  paper,  after  being  filled  with  combuftibles  and 
fet  on  fire,  refifted  the  effe6ls  of  the  flames  and  remained 
unhurt,  and  that  the  fame  experiment  repeated  at  Berlin  on 
a  fmaller  building  v/as  attended  with  the  fame  refult.  One 
great  advantage  of  this  ftone-paper  alfo  i.\,  that  it  is  exceed- 
ingly 
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ingly  light,  and  may  in  general  be  procured  at  a  cheaper 
rate  than  any  other  materials  for  covering  roofs,  as  a  plate 
of  it  ^3  inches  in  length  and  14  inches  in  breadth  cods  at 
Carlfcrona  only  two  fchellings  Swediih.  ^ 

An  invention  of  fuch  utility  and  importance  ought  there- 
fore to  excite  the  ingenious  to  attempt  an  imitation  of  it,  in 
order  that,  if  poffible,  it  may  be  rendered  more' public.  '  As 
foon  as  I  obtained  a  fpecimen  of  it  from  Sweden,  I  made 
experiments  to  tr\^  whether  I  could  not  difcover  the  method 
of  making;  it.  The  fragment  which  I  firft  examined  was  a 
Jine  in  thicknefs.  It  v/as  light,  ealilv  broken,  and  pofTefled 
all  the  properties  above  enumerated.  As  the  analyfis  by 
which  M.  Antic  de  Servin,  at  the  requeft  of  M.  Crell,  en- 
deavoured to  illuftratc  the  nature  of  tiiis  paper,  did  not  ap- 
pear to  me  fatisfaclory,  I  fubjected  part  of  the  fpecimeii 
fent  me  to  a  farther  examination,  leaving  a  third  portion  en- 
tire for  the  fake  of  comparifon. 

After  this  examination  the  red  (tone-paper  appeared  to 
me  to  couiifi:  of,  i.  Martial-bole,  which  feemed  to  be  equal 
to  half  its  weight,  and  which,  on  account  of  the  ehalk  per- 
haps, or  calcareous  earth  with  which  it  v.as  mixed,  pro- 
duced a  little  effervefcence  with  acids.  Perhaps  alfo  there 
were  fome  particles  of  another  earth,  the  difcoven-  of  which 
would  be  of  litde  importance  to  the  object  of  this  rcfearch. 
a.  A  vegetable  matter  of  little  weight,  and  fimilar  to  that 
ufed  in  the  making  of  common  paper.  This  formed  about 
a  fourth  part  of  the  weight.  3.  An  animal  glue,  fimilar  to 
that  which  is  procured  by  boiling  from  various  animal  fub- 
fiances  :  and,  4.  A  certain  oil  which  feemed  to  have  a  refem- 
blance  to  linfeed  oil.  Thefc  fubllances  (3  and  4)  made 
about  a  fourth  part  of  the  weight. 

Another  fpecimen  which  I  received  from  INIr.  Cameron, 
architedl  to  her  imperial  m.ajefty,  contained  the  fame  fub- 
ftances  in  proportions  a  little  different.  I  was,  however,  not 
able  to  obtain  fpecimens  of  the  white  and  yellow-  ftone-paper. 
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in  which  M.  Servin  obferved  fome  traces  of  martial  vitriol 

{Julphat  cfiron). 

Though  I  made  a  number  of  e:^perimeht3  in  order  to  dif^ 
cover  the  compofition  of  this  flate,  I  Ihall  here  mention 
thofe  only  which  were  attended  with  the  beft  fuccefs.  But, 
to  avoid  repetition,  I  fliall  firft  defcribe  that  previous  mani- 
pulation which  appeared  mod  convenient. 

The  red  or  white  bole,  carpenter's  ochre  and  chalk,  which 
I  emploved  for  this  ufe,  Were  reduced  to  a  fine  powder.  .A 
pulpv  mafs  of  the  coarfeft  kind,  procured  from  a  paper- 
manufaaorv,  after  being  macerated  in  ^vater,  was  ftrongly 
preffed  and  weighed  out  for  ufe.  The  weight  was  increafed 
about  two-thirds  by  the  moifture.  In  giving  an  account  of 
the  following  experiments,  I  iliall  mention  the  weight  of 
this  fubftance  as  alluding  to  it  when  dry. 

The  glue  was  diifolved  in  a  moderate  quantity  of  water.     I 
added  martial  vitriol  undlflblved,  and  employed  unboiled  lin- 

feed  oil. 

For  want  of  a  fafficlent  quantity  of  raw  pulp,  I  procured,- 
for  fome  experiments,  fragments  of  coarfe  old  paper  and  bookw 
binder's  fhavings,  which,  after  being  boiled  for  about  three 
hours,  were  much  tenderer  than  that  brought  from  the  pa- 
per manufadory.  A  pound  of  this  when  wet,  after  it  had 
been  prelTed,  exceeded  that  which  was  dry  by  about  two- 
thirds. 

The  pulp  procured  from  a  paper  manufaaory  being  mixed 
in  a  mortar  with  the  diffolved  gluten,  and  being  afterxvards 
formed  into  a  pafte  by  the  addition  of  the  above  earths  and 
fulphat  of  iron,  was  well  beat  up  in  the  mortar,  and  linfeed 
oil  then  poured  over  it.  The  mafs,  being  prepared  in  this 
manner,  was  fpread  out  with  a  fpatula  above  afheet  of  coarfe 
paper  placed  on  a  board  tlirnilhed  with  a  rim  or  border;  ano- 
ther {beet  of  the  fame  paper  was  then  fpread  over  it,  and  a 
fecond  board  was  placed  above  all.  The  whole  being  then 
inverted,  the  board  with  the  rim  was  taken  off,  and  then  the 
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firft  {heet  of  paper.  The  comprefled  niafs  was  then  laid 
Over  upon  another  board  fprinkled  with  fand,  and  left  to  drv, 
after  taking  the  fheet  of  paper  from  its  other  fide.  Squares 
made  in  this  manner  dry  without  crackings  but  as  they  be- 
come warped,  it  is  neceflary  afterwards  to  flatten  them,  by 
putting  them,  with  boards  between,  under  a  fcrew-prefs,  and 
letting  them  ftandfor  fome  time. 

Exp.  I.  I  mixed  an  ounce  and  a  half  of  the  dry  pulp 
from  the  mill  with  two  ounces  of  common  o-lue,  and,  havincr 
added  red  bole  and  ochre,  of  each  two  ounces,  obtained  a 
fmooth  plate, 

li.  To  two  ounces  of  pulp  I  added  four  ounces  of  red 
bole  pulverifed,  and  half  an  ounce  of  chalk,  with  an  ounce 
and  a  half  of  glue.  The  plate  thus  produced  was  full  of 
wrinkles  and  chinks,  but  tolerably  hard. 

III.  An  ounce  and  a  half  of  pulp,  with  four  ounces  of 
bole,  and  two  of  fulphat  of  iron,  produced  a  plate  equally 
hard,  but  uneven. 

IV.  An  ounce  of  pulp  procured  from  old  paper  and  book- 
binder's fliavings  mixed,  with  half  an  ounce  of  glue,  aa 
ounce  of  powdered  chalk,  two  of  bole,  and  an  ounce  of 
linfeed  oil,  produced  two  thin  plates  fmooth  and  hard. 

v.*  Two  ounces  of  pulp  from  the  mill,  with  half  an  ounce 
of  glue,  fix  ounces  of  red  bole  and  two  of  chalk,  to  which 
were  added  two  ounces  of  fulphat  of  iron,  and  the  fame  quan- 
tity of  linfeed  oil,  afforded  plates  that  were  fmooth,  but  not 
flrong. 

VI.  An  ounce  and  a  half  of  pulp,  with  an  ounce  of  glue, 
and  four  ounces  of  white  bole,  produced  a  plate  fmooth, 
beautiful,  and  hard. 

VII.  An  ounce  and  a  half  of  pulp,  mixed  with  two  ounces 
of  glue,  two  ounces  of  white  bole,  and  as  much  chalk,  yielded 
a  fmooth  plate  as  hard  as  bone. 

VIII.  An  ounce  of  pulp,  one  ounce  of  glue,  three  ounces 
of  white  bole,  and  an  ounce  of  linfeed  oil,  produced  a  plate 
fufficiently  perfeel  and  elaftic 
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IX.  A  plate  which  I  formed  of  an  ounce  of  pulp,  with 
half  an  ounce  of  glue,  three  ounces  of  white  bole,  an  ounce 
of  chalk,  and  an  ounce  and  a  half  of  linfeed  oil,  was  fuperior 
to  that  mentioned  in  the  preceding  experiment.  This  fub- 
ftance  retains  figures  imprefled  upon  it,  and,  tmged  with 
half  a  dram  of  Pmffian  blue,  affumed  a  blueidi  green  colour. 

X.  An  ounce  and  a  half  of  pulp,  with  an  ounce  of  glue 
and  four  ounces  of  chalk,  afforded  a  plate  exceedingly  fpongy. 

XL  An  ounce  and  a  half  of  the  fame  pulp,  one  ounce  of 
fulphat  of  iron,  and  four  ounces  of  white  bole,  .without  glue, 
produced  a  plate  yellowifli  and  fpongy. 

XIL  An  ounce  and  a  half  of  pulp,  four  ounces  of  white 
bole,  with  an  ounce  of  fulphat  of  iron,  and  the  fame  quan- 
tity of  glue,  produced  a  yellowifh  plate  a  httle  more  folid. 

I  tried  feveral  other  mixtures;  but  as  the  plates  they  pro- 
duced were  of  an  inferior  quality,  I  ihall  not  give  any  ac- 
count of  them.  The  plates  which  had  been  prepared  in  the 
above  manner  I  cut  into  fcA'cral  pieces,  and  daubed  over  a 
fpecimen  of  each  with  boiled  liiifeed  oil.  The  parts  covered 
with  the  oil  alTumed  a  darker  colour,  and  the  fjperficies  ac- 
quired more  folidity,  nor  were  they  lefs  capable  of  refifting. 

fire. 

Being  defirous  of  comparing  the  produaions  of  my  expe- 
rlments^ith  fpecimens  of  the  Swediih  ftone-paper,  I  mace- 
rated about  an  inch  fquare  of  each  in  cold  water.  After  they 
had  been  macerated  four  months,  the  fpecimens  prepared 
with  fulphat  of  iron  were  confiderably  fwelled,  but  thofe 
made  without  linfeed  oil  feemed  to  have  fcarcely  fwelled  at 
alL  Thofe,  however,  which  I  had  daubed  over  with  boiled 
linfeed  oil  or  linfeed  oil  varnifli,  exhibited  as  little  appear- 
ance of  change  as  the  Swedifh. 

I  put  a  fquare  inch  of  each  of  the  different  kinds  upon  an 
iron  fpatula,  together  with  a  like  quantity  of  beech  wood, 
and  expofed  the  whole  to  a  flrong  heat  in  the  mouth  of  a 
furnace.  After  fifteen  minutes  the  wood  began  to  burn, 
and  in  fifteen  minutes  more  was  reduced  to  aihes.     The 
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Fragments  of  the  different  fpec'Imens  of  the  ftone  paper,  ex- 
pofed  to  the  fame  heat,  were  in  fuch  a  ftate  of  ignition  that 
they  hilTed  when  immerfed  in  water.  I  however  examined 
them  with  great  attention.  The  fragment  of  the  Swedifh 
manufadure  was  fomewhat  black  on  the  furface,  and  puffed 
up  into  fmall  bHlters  ;  bat  did  not  feem  to  have  burnt,  or 
to  have  changed  its  form.  The  fpecimens  prepared  with 
the  fulphat,  being  more  fpongy  at  the  edges,  burnt ;  but  fo 
flowly,  that  in  thofe  of  the  worft  quality  the  fourth  part  was 
fcarcely  confumed  in  the  above  time.  All  the  reft,  inferior 
in  nothing  to  the  Swediih  fpecimen,  refilled  the  fire  with 
equal  ftrength  ;  fo  that  moft  of  them  w^re  only  a  litde 
blackifh  on  the  furface,  and  entirely  free  from  bhfters^  nor 
did  there  appear  any  difference  that  could  be  afcribed  to  the 
glue  or  linfeed  oil  employed,  as  they  were  all  of  the  fame 
confiftence,  and  none  of  them  feemed  to  have  been  warped 
by  the  heat. 

I  then  put  fome  of  the  fame  fragments  toafted  in  the  fire 
on  a  red-hot  plate  of  iron,  and  immediately  expofed  them  for 
fifteen  minutes  to  a  ftrong  heat  in  the  middle  of  a  furnace. 
The  Swedifh  fpecimen  burnt,  and  for  five  minutes  emitted  a 
thick  fmoke;  then  appeared  of  a  white  heat  for  fome  time, 
and  at  the  end  of  fifteen  minutes  was  converted  into  three 
friable  cineritious  laminae.  1  he  fpecimen  produced  by  my 
firfl  experiment  burnt  in  the  courfe  of  a  minute,  kept  up  a 
flame  for  three  minutes,  and  in  fifteen  minutes  was  con- 
verted into  a  black  plate  fufHciently  hard.  Specimens  of 
thefecond,  third  and  fourth  experiments  exhibited  the  fame 
appearances.  A  plate  produced  by  the  fifth  experiment 
was  fooner  deflroyed  by  the  fire,  and  appeared  friable  like 
the  Swedifli.  A  plate  of  the  fixth  experiment,  which  before 
had  been  fcarcely  changed  by  the  fire,  bore  the  laft  expofure 
exceedingly  well;  was  fcarcely  changed  in  its  form  and 
magnitude,  continued  fufHciently  hard,  and  was  only  ren- 
deied  black  and  as  it  were  fcorched.  A  fpecimen  of  the 
feventh  experiment  burnt  for  a  whole  minute,  and  became 
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black  and  friable  like  the  preceding.  A  fpecimen  of  the 
eighth  burnt  for  two  minutes^  and  then  continued  black 
and  fufficiently  hard.  The  fame  was  the  cafe  almoft  with 
the  ninth  fpecimen.  A  fpecimen  of  the  tenth^  though  it 
became  black,  was  however  fcarcely  changed.  A  fragment 
of  the  eleventh  experiment  burnt  with  a  flame  for  about  two 
ininutes,  and  was  converted  into  aflies ',  which  was  the  cafe 
alfo  with  the  fpecimen  produced  by  the  twelfth  experi- 
ment. 

Thofe  fpecimens  produced  by  my  fourth,  fi.xth_,  feventh^ 
eiohth  and  ninth  experiments.  Teemed  to  be  the  beft  in  their 
external  qualities  and  their  power  of  withftanding  fire  and 
water.  1  he  fame  fragments  fuffered  as  little  from  the  in- 
fluence of  the  weather  and  atmofphere  as  the  Swedifli.  The 
materials  for  making  this  article  may  be  readily  procured 
for  a  fmall  price;  and  the  procefs  is  limple,  and  requires 
verv  little  time.  My  fpecimens  indeed  w  ere  not  fo  neat  and 
eleoant  as  the  Swedifli ;  but  this  inferiority  may  be  obviated 
by  practice  and  experience  :  and  even  in  its  imperfect  flate 
the  invention  may  be  of  great  economical  utility. 

The  cement  which  the  Swedes  recommend  for  filling  up 
the  interftices  between  the  fquares,  and  of  which  I  received 
a  fpecimen  from  Mr.  Cameron,  was  compofed  of  linfeed 
oil  vamifh,  white  lead  and  chalk,  mixed  together  in  fuch  a 
manner  as  to  approach  to  a  fluid  flate,  that  it  might  more 
eaflly  inflnuate  itfelf  into  the  fifllires. 

As  the  chief  ufe  of  this  invention  is  to  cover  and  incrufl: 
houfes,  I  was  defirous  of  trying  my  produ6lion  by  expofing 
it  to  the  efifeciis  of  the  weather.  I  therefore  nailed  frag- 
nients  of  the  Swedifli  ftone  paper,  and  of  that  made*  bv 
myfelf,  to  a  fmall  board  ;  and  having  daubed  over  the  join- 
ings with  cement,  I  expofed  them  in  the  month  of  Augufl: 
on  the  top  of  my  houfe,  and  in  the  beginning  of  April  the 
next  year  I  found  they  had  undergone  no  change. 

IX.  0» 
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IX:  On  thefo  called  Sea  Froth  and  other  Suhjlances  of  which 
the  Bo-iuls  of  the  Turkifh  Pipes  are  made.  From  a  Letter 
<written  in  Perfia  by  Dr.  Reinegg^  Correfpo7ident  of  the 
Royal  Society  at  Gottingen,  to  Baron  Von  Asch  at 
Peterjlurgh.  Comrfumicaied  to  the  Society  by  ProfeJJor 
Blumenbach. 

X  HE  fo  called  fea-froth  {lithomarga),  of  which  the  bowls 
of  the  Turkifh  pipes  are  made,  is  not  an  artificial  compofi- 
tion,  but  a  natural  kind  of  earth  dug  up  near  Konie  in 
NatoHa.  This  place^  the  ancient  Iconium,  lies  in  a  moll 
fruitful  diftridl,  which  may  be  truly  called  a  terreftrial 
paradife ;  and  is  celebrated  on  account  of  a  large  monaflery 
of  Dervifes  founded  by  the  Scheik  Abid  il  Daher^  but  whicli 
received  particular  endowments  from  Sultan  Suleiman,  and 
in  w^hich  at  prefent  there  are  two  hundred  Dervifes  under 
the  direction  of  a  Scheik^  by  whom  they  are  clothed  and 
maintained. 

The  income  of  this  monaflery  arifes  in  part  from  fome 
natural  productions  of  that  diftrict^  fuch  as  marble,  Sec.  and 
in  particular  from  the  above-mentioned  yellowifh  white 
earth,  of  which  the  bowls  of  the  Turkifli  pipes  arc  made. 
It  is  dug  up  at  Kiltfchik,  (that  is,  the  place  of  clay,)  a  village 
live  miles  diftant  from  Konie ;  and  befides  this  I  have  heard 
of  no  other  place,  either  in  Natolia  or  along  the  coaft  of  the 
Mediterranean  fea,  where  any  of  the  like  kind  is  produced. 
It  is  found  in  a  large  fiffure  fix  feet  wide,  in  grey  calcareous 
earth ;  and  the  workmen  aflert  that  the  earth  grows  again 
in  the  fiffure,  and  puffs  itfelf  up  like  froth.  They  there- 
fore call  \\.Vill-heffi^  ov hill-hef,  a  word  which,  if  I  read  with 
Tcichdid,  kill-keffi,  fignifies  clay-froth,  or  light  clay. 

This  earth,  v,hen  it  comes  from  the  fifllire^  is  heavy,  foft 
and  greafy.  It  fweats  if  thrown  into  the  fire ;  produces  a 
fetid  vapour;  grows  hard,  and  becomes  perfectly  white. 
The  frcfli  earth  diffolves  in  no  acid.     That  which  has  been 
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burnt  can  be  a(?i:ed  upon  only  by  the  nitrous  acid ;  but  not 
until  the  folution  has  been  continued  a  confiderable  time  in 
heat^  and  then  it  lofes  nearly  a  third  of  its  weight.  When 
water  is  poured  on  the  pure  folution,  it  becomes  a  little 
muddy;  and  when  it  is  fuifered  to  evaporate  entirely,  a 
bitter  fait  exceedingly  eafy  to  be  diflblved  is  obtained.  The 
undiiTolved  earth,  fufed  in  a  flrong  fire,  is  converted  into  a 
brown  flag.  The  frefli  earth  remains  in  water  unchanged; 
and  when  it  has  been  mixed  with  it  by  fliaking  and  ftirring, 
it  falls  again  to  the  bottom,  k)fes  its  cohefion,  and  cannot 
be  again  ufed.  The  earth,  after  being  burnt,  imbibes  a  large 
quantity  of  water,  throws  out  abundance  of  air  bubbles, 
and  becomes  fofu 

The  peafants  of  the  village  of  Kiltfchik  dig  up  a  fufficient 
quantity  of  this  earth,  for  v/hich  they  pay  a  certain  fum  to 
the  monaftery,  and  then  cut  it  into  bowls  for  tobacco  pipes. 
For  the  moft  part,  however,  they  prefs  the  earth,  while  yet 
foft,  into  proper  moulds  in  which  the  figures  of  various 
flowers  have  been  cut ;  and  while  the  bowls  are  in  thefe 
moulds  they  bore  the  holes  in  them,  and  then  lay  the  bowls 
in  the  fun  to  dry.  Some  days  after,  when  the  furface  of 
them  is  covered  with  a  hard  yellov/ifli  cruft,  they  place  the 
whole  quantity  of  bowls  in  a  h'eated  baker's  oven,  and  let 
them  remain  there  till  it  is  entirely  cooled.  They  then  boil 
them  for  an  hour  in  milk  ;  and  when  they  are  taken  from  it, 
they  rub  them  with.  Blfchik  Kuiryghi  {equijetum)  common 
horfe  tail,  in  order  to  make  them  fmooth  and  fliining,  which 
is  at  length  completely  efTefted  by  means  of  a  piece  of  foft 
leather. 

When  the  bowls  have  been  prepared  in  this  manner,  and 
fent  to  Conftantinople  for  fale,  they  are  dyed  there  of  dif- 
ferent colours,  partly  by  being  boiled  in  wax  or  oil.  The 
beft  mixture,  however,  is  dragon's  blood  and  nut-oil ;  for 
when  the  bowls  have  been  well  foaked  in  this  mixture  and 
penetrated  by  it,  they  acquire,  in  a  iliort  time,  a  moft 
beautiful  dark-red  dye,     The  Turks,  however,  in  general  are 
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not  very  fond  of  tobacco  pipes  made  of  fea- froth  :  and  they 
are  feldom  ufed  by  the  Afiatics;  for  they  are  too  heavy,  hold 
too  much  tobacco,  and  in  fome  meafure  lelTen  the  agree- 
ablenefs  of  its  tafte.  The  Turks,  therefore,  prefer  pipe- 
bowls  made  of  red  clay,  and  fell  the  former  chiefly  to  the 
Greeks,  who  tranfport  them  to  Tranfilvania  and  Hungar}^ 

Thefe  fmall  red  pipe  bowls  are,  on  the  other  hand,  in 
common  ufe  throughout  all  LeflerAfia,  Arabia,  Eg\'pt,  8cc. 
and  are  formed  of  a  real  kind  of  clay-earth ;  but  in  places 
where  that  clay-earth  is  not  to  be  found,  they  are  imitated 
bv  fome  artificial  compoiition,  which  is  indeed  preferable ; 
for  thofe  burnt  of  clay  have  in  general  a  pale  red  colour, 
whereas  thofe  made  artificially  have  a  beautiful  high  colour. 
The  earth  of  which  thefe  bowls  are  made  is  not  a  red  bolus, 
but  a  blueifli  argillaceous  fpecies  of  potter's  earth.  Such, 
at  leaft,  were  thole  which  I  faw  at  Trebifond,  Poli,  and 
Caefarea,  where  an  immenfe  number  of  thefe  pipe-bowls 
are  made. 

In  thofe  places,  on  the  other  hand,  where  this  fpecies  of 
potter's  earth  cannot  eafily  be  procured,  or  is  not  valued,  as 
at  Conftantinople  and  Tocat,  the  pipe-bowls  are  prepared 
in  the  following  manner: — Small  fragments  of  thoroughly 
burnt  tiles,  particularly  old  ones,  are  pounded  and  then  re- 
duced to  fine  powder  in  a  mill.  Three  parts  of  this  tile-duft 
are  then  mixed  with  one  part  of  any  well  waflied  argillaceous 
earth  in  pits  made  for  the  purpofe,  or  in  wooden  boxes,  and  wa- 
ter to  the  height  of  a  few  inches  is  poured  over  it.  This  mafs 
is  daily  ftirred  during  a  week;  the  water  is  poured  off  and 
frefli  water  poured  on  everv  evening;  at  the  end  of  the  week 
the  whole  pafte  is  well  ftirred  round  with  flicks,  and  when 
the  ufelefs  coarfe  fandy  parts  begin  to  fink  to  the  bottom, 
the  remaining  muddy  water  is  drained  off  into  other  velfels, 
where  it  is  fuffered  to  remain  till  the  argillaceous  pafle  falls 
to  the  bottom  and  the  wa'er  has  again  become  clear.  The 
remaining  water  is  then  carefully  drained  off,  and  the  clayey 
cakcj  as  it  dries,  is  well  kneaded.     As  ibon  as  it  is  lb  dry  as 
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to  be  fit  for  being  worked,  it  is  mixed  with  a  fomewhat  lefs 

quantity  of  umber,  and  formed  into  pipe-bowls^  either  in  a 

noLild^  or  by  being  applied  to  the  lath. 

When  thefe  bowls  have  been  fufficiently  burnt,  they  ac- 

Liire  a  dark  brown  colour,  which,  however,  changes  into  a 

•eautiful  red  as  foon  as  they  have  been  well  rubbed  with  a 

iece  of  leather  fprinkled  over  with  fine  pulverifed  blood- 

.lone  {hematites).     Owing  to  this  fimple  procefs  we  obtain 

from  the  Eaft  thofe  red  pipe-bowls,  fo  much  and  fo  generally 

eileemed,  at  a  very  low  price,  as  five  of  them  are  generally 

fold  for  a  para  *.     When  they  are  ornamented,  however, 

with  a  gilt  border,  painted  with  golden  flowers,   enamelled 

or  fet  with  precious  ftones,  one  of  them  will  coft  fometimes 

two,  three,  and  even  four  piaftres  f. 


X,  A  Jingular  Phenomenon  refpeBing  Snozu^  Jome  of  which 
of  a  red  Colour  was  found  on  the  Alps,  Bjy  M.  DE 
Saussure.     From  Voyages  dans  les  Alpes.     Fol.  Ill, 

VV  HEN  M.  de  Sauflure  explored  mount  Breven,  for 
the  firft  time,  in  the  year  1760,  he  found  in  feveral  places 
on  a  declivity  fnow  ftill  remaining,  and  was  not  a  little  fur- 
prifed  to  fee  the  furface  of  it,  in  various  parts,  tinged  with  a 
very  lively  red  colour.  This  colour  was  brighteft  in  the 
middle  of  fuch  fpots  as  had  their  centres  more  deprefled 
than  the  edges,  or  v^^here  different  planes  covered  with  fnow 
feemed  to  be  joined  to  each  other.  When  he  examined  this 
fnow  more  clofely,  he  remarked  that  its  rednefs  proceeded 
from  a  very  fine  powder  mixed  with  it,  and  which  had  pene- 
trated to  the  depth  of  two  or  three  inches,  but  no  farther. 
It  did  not  appear  that  this  powder  had  come  from  the 
higher  parts  of  the  mountain,  becaufe  fome  of  it  was  found 
in  places  at  a  confiderable  diftance  from  the  rocks  and  much 

*  The  value  of  a  para  is  about  three  farthings, 
•j-  A  piaftre  is  e^ual  to  about  half-arcrown. 
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lower  down ;  and  it  appeared  alfo  that  it  had  not  been  con- 
veyed thither  by  the  winds^  becaufc  it  was  not  difpofed  in 
^(Iripes  or  in  the  form  of  radii.  The  molt  probable  con- 
jeclure  therefore  was,  tliat  it  was  a  produclion  of  the  fnow 
itfelf,  or  the  remains  of  its  partial  melting  fufpended  at  its 
furface  as  in  a  filtre  when  the  water  pafled  through  it. 
What  feemed  to  favour  this  conje(?ture  ftill  more,  was,  that 
the  colour  at  the  edges  of  the  hollow  places  where  little 
water  had  funk  down  was  extremely  faint ;  and,  on  the 
other  hand,  fhewed  itfelf  ftronger  in  thofe  parts  where  the 
greateft  quantitv  of  w^ater  feemed  to  have  penetrated, 

M.  de  Sauflure  took  a  tumbler  full  of  this  fnow^,  as  he 
had  no  other  veifel  with  him,  and  held  it  in  his  hand  till  the 
fnow  melted,  when  he  foon  faw  the  red  duft  depofit  itfelf  at 
the  bottom.  Its  colour  then  did  not  appear  fo  dazzlino-  as 
before,  and  when  dry  it  loft  it  entirely :  it  decreafed  alfo  ia 
quantity,  fo  as  almoft  to  appear  nothing. 

Next  year  M.  de  Sauffure  afcended  the  Breven,  and  found 
on  it  a  quantity  of  the  fame  kind  of  red  fnov/,  fome  of 
which  he  fqueezed  clofely  together  and  put  into  a  large 
handkerchief,  but  before  he  got  home  it  was  entirely  dif- 
folved  by  the  heat  of  the  fun.  It  w^as  not,  however,  on  the 
Breven  alone  that  he  difcovered  fnow  of  this  kind;  for  he 
found  of  it  on  all  the  high  mountains  of  the  Alps,  about  the 
fame  feafon  of  the  year,  and  in  limilar  fituations  ;  fo  that  he 
was  much  furprifed  that  authors  who  had  written  refpeeling 
the  Alps,  fuch  as  Scheuchzer,  had  made  no  mention  of  it. 
It  is,  indeed,  true  that  it  is  found  only  in  hollows,  where 
the  fnow  lies  deep,  and  at  a  feafon  of  the  year  when  the 
melting  of  it  has  proceeded  to  a  certain  degree ;  for,  w  hen 
none  of  the  fnow  or  when  very  little  of  it  has  been  melted, 
the  duft  is  then  in  too  fmall  quantity  to  attra6l  the  eye ;  and 
if  the  melting  has  proceeded  too  far,  the  whole  of  the  powder 
has  paffed  through  with  the  water,  and  it  becomes  equally 
invifible.  Befides,  towards  the  end  of  the  melting,  a  great 
many  foreign  particles  and  impurities^  conveyed  thither  by 
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the  wind,  are  mixed  with  it,  fo  that  its  colour  is  no  loiigef 
diftinguifliable. 

In  the  year  1778,  when  M.  de  SaufTure  was  on  mount 
St.  Bernard,  he  found  a  great  deal  of  the  fame  kind  of  fnow. 
He  colleAed  as  much  of  it  as  he  pofiibly  could  ;  and  Mr. 
Murrith,  an  experienced  natural ift,  collected  of  it  alfo ;  fo 
that  they  were  enabled  to  make  fome  experiments.  On  ac- 
count of  its  great  fpecific  gravity,  M.  de  Sauffure  treated  this 
red  powder  as  an  earth,  firil  with  diftilled  vinegar,  but  he 
employed  fo  little  that  he  had  no  refult.  He  then  boiled  it 
in  the  muriatic  acid,  and  obtained  a  folution,  which,  when 
carefully-difiilled  and  filtred,  had  fo  brown  a  colour  that  he 
was  quite  at  a  lofs  refpefting  the  nature  of  this  fubftance. 
He  therefore  applied  it  to  the  blow-pipe,  and  obferved  that 
it  inflamed  with  a  fmell  like  that  of  burnt  vegetables. 

This  experiment  induced  M.  de  Saufilire  to  digeft  40 
grains  of  the  powder  in  fpirit  of  wine  ;  arxd  having  fiUered 
the  folution,  he  found  that  the  refidue  weighed  7  grains 
lefs:  the  fpirit  of  wine  had  become  of  a  golden  yellow- 
colour.  He  then  diftilled  it  in  a  balneum  mariae,  and  this 
fpirit  of  wine  came  off  perfetllv  pure.  An  oilv  tranfparent 
matter  of  a  golden  brown  colour,  which  bv  the  warmth  of 
the  balneum  mariss  had  not  become  drv,  remained  at  the 
bottom  of  the  retort.  This  oily  matter  had  a  fmell  like  that 
of  wax,  which  it  emitted  alfo  when  burning.  The  depofit, 
which  the  fpirit  of  w  ne  had  not  difiblved,  was,  in  regard  to 
its  extra6live  part,  alfo  inflammable;  and  the  aflies  which 
remained  after  it  was  burnt,  though  thev  did  not  feem  alka- 
line, were  fufed  by  the  blow-pipe  into  a  porous  kind  of 
greenifli  glafs. 

Thefe  experiments  feem  to  prove  that  this  powder  was  a 
vegetable  fubftance,  and  probably  the  farina  of  fome  flower. 
M.  de  Sauffure  v/as  acquainted  v.ith  no  plant  in  SwiiTerland 
that  produced  red  farina  in  fuch  abundance  as  to  tinge  the 
fnow  of  the  Alps  red  ;  efpecially  when  it  is  confidered  that 
a  great  deal  of  it  muft  be  loft  before  it  can  reach  the  fpota 
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where  the  red  fnow  is  found.  But  the  aclion  of  hght, 
perhaps,  may  firft  give  it  its  red  colour ;  and  in  regard  to  its 
fpecific  gravity,  that  is  not  furprifing,  as  by  its  long  con- 
tinuance on  the  fnow  it  muft,  on  account  of  the  repeated 
flow  meltings,  receive  fuch  an  accumulation  of  particles  as 
to  become  denfe  and  heavv. 

M.  de  SauiTure  communicated  his  difcover}'  to  M.  Bonnet, 
who  advifed  him  to  examine  the  powder  with  a  microfcope, 
in  order  to  fee  whether  it  exhibited  the  appearance  of  the 
farina  of  flowers.  He  did  fo  with  the  greateft  care  and  the 
beft  glalTes,  but  he  could  not  difcover  the  leaft  regularity  in 
its  form. 

Though  M.  de  SaufTure  found  this  powder  in  different 
places  on  the  Alps,  he  however  afks,  whether  it  be  very 
common,  and  whether  it  be  found  on  the  high  mountains 
in  different  countries  and  different  climates,  fuch,  for  ex- 
ample, as  the  Cordilleras?  1  hefe  queflions  deferve  certainly 
to  be  examined;  and  though  it  be  probable  that  this  powder 
confifts  of  the  farina  of  flowers,  it  is  not  altogether  impoffl- 
ble  that  it  may  be  an  earth  feparated  by  the  fnow  itfelf,  and 
pofTefflng  fome  inflammable  properties  called  forth  by  the 
immediate  action  of  the  hght  and  heat  of  the  fun,  which 
fliines  with  fo  much  livelinefs  in  the  pure  air  of  thefe 
elevated  reoions. 


XI.  T)efcription  of  an  Apparatus  propofed  to  be  applied  to 
M.  Y^i.h^G'EV.t'  s  Diving  Machine,  to  enable  it  to  beufed  at 
greater  Depths  than  it  otherivife  could. 
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OME  doubts  having  occurred  to  the  inventor  of  the  div- 
ing machine,  defcribed  in  our  laft  Number,  refpe(fting  the 
praeticability  of  employing  it  at  very  conflderable  depths,  he 
was  induced  to  propofe  an  additional  apparatus  to  render  it 
more  extenfively  ufeful.  The  defcription  of  this  propofed 
improvement  we  fhall  give  in  his  own  words ;  <^  Suppofing 
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it  poffible/'  fays  he,  "  to  proceed  to  the  greateft  depths 
with  the  before-defcribed  machine,  difficidties  may  ftill  arife 
on  account  of  the  great  length  of  the  pipe  >  for  it  may  be 
afked.  Can  the  diver  breathe  long  when  the  column  of  air 
is  of  fuch  a  length  ?  I  have  found  that  it  is  difficult  to 
breathe  long  through  a  pipe  of  a  hundred  feet,  and  half  an 
inch  in  diameter  ',  that  the  breaft  foon  becomes  fatigued  ; 
and  that  it  is  much  ealier  to  breathe  through  a  pipe  of  half 
that  length.  Though  a  greater  diameter  may  in  part  ob- 
viate this  difficfulty,  fo  that  the  diver  can  breathe  with  more 
eafe,  yet  another  queftion  arifes  :  At  the  depth  of  a  hundred 
feet  and  more,  is  it  poffible  for  the  diver  to  manage  fuch  a 
long;  tube  conveniently,  as  it  muft  meet  with  reliftance  ac- 
cording  to  particular  circumftances,  and  as  by  its  length  it 
muft  acquire  confiderable  weight  ?  How  would  he  manage 
when  he  wilhed  to  rife  again  to  the  furface  ?  and  at  fuch  a 
depth  could  he  make  a  fignal  for  that  purpofe,  and  with  fuf- 
ficient  quicknefs  ?  On  account  of  thefe  queftions  I  turned 
my  thoughts  to  another  machine,  to  be  ufed  in  neceflary 
cafes  with  the  former,  and  I  hope  the  one  I  mean  to  propofe 
will  be  found  worthy  of  fome  notice. 

^^Thefigure  (Plate  III.)  reprefentsthemachine,  Vvhich  con- 
fifts  of  a  hollow  cylinder,  terminating  in  two  hollow  trun- 
cated cones.  It  is  conftrufted  in  the  fame  manner  as  calks, 
and  made  exceedingly  ftrong.  In  order  that  the  wood  may 
be  rendered  water-tight,  it  is  daubed  over  on  the  outfide 
with  any  proper  varnifli  or  cement. 

*^  By  means  of  the  interior  conftru6lion  of  this  machine  a 
man  can  defcend  to  a  great  depth  in  the  water,  and  live 
and  move  freely  without  a  pipe  to  fupply  him  with  at- 
mofpheric  air,  becaufe,  being  placed  on  a  ftage  without  the 
machine,  and  furniflied  with  a  harnefs  and  pipe  like  that 
before  defcribed,  he  can  obtain  air  from  the  fpace  within  it, 
which  contains  58  cubic  feet.  He  may,  therefore,  remain 
under  water  two  hours  ;  deicend  from  the  ftage  at  pleafure, 
move  about  with  freedoni.  and,  by  means  of  the  machinery 
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n-ithin,  rife  and  defcend  when  he  thinks  proper,  as  will  ap- 
pear from  what  follows  : 

''  Thofe  who  have  made  experiments  with  air  will  not 
douht  that  50  cubic  feet  of  it  are  fufficient  to  maintain  the 
life  of  a  man  for  two  hours  ;  and  the  poffibilitv  of  afcendimr 
and  defcending  at  pleafure  may  be  thus  e-xplained  : 

''  As  this  machine  contains  fuch  a  volume  ^  air  that  ?t 
isHghter  than  water,  it  will  require  a  confiderable  weight  to 
make  it  fink  below  the  furface.  That  as  little,  however,  as 
poffible  of  the  fpace  deftined  for  containing  air  may  be  loft, 
lead  may  be  employed,  in  the  infide  of  tlie  machine  at  h, 
fufficient  to  make  it  fink  fo  far  that  a  cubic  foot  of  it  only 
/liall  remain  above  the  furface  of  the  water.  An  additional 
weight  then  of  106  pounds  will  not  only  deprefs  it  below  the 
ilirface  of  the  water,  but  make  it  fink  even  to  the  bottom. 

"  But  the  fame  thing  may  be  effeded  without  weiohts, 
by  lefiening  the  volume  of  the  contained  air.  This  is  done 
by  means  of  the  pifton  r,  which  fits  clofely  into  the  cylinder 
d,  and  which,  by  means  of  the  rack  e,  the  pinion/,  the 
wheel  g,  and  the  endlefs  fcrew  b,  together  ^vith  the  winch  i, 
can  be  moved  either  upwards  or  down^^^rds. 

''  The  machine,  however,  muft  not  only  be  ftrong  and 
durable,  but  be  conflruaed  according  to  the  depth  to  which 
U  is  deftined  to  defcend  and  the  prefTure  on  the  pifion,  that  a 
man  at  fuch  a  depth  may  have  fufficient  ftrength  to  depress 
It  by  means  of  the  winch,  and  thereby  to  enW  again  tlie 
volume  of  air.  It  will  readily  appear  that,  bv  raifing  th^ 
pifton,  the  machine  muft  fink  to  the  bottom  5  and  that,  by 
depreffing  it,  the  machine  muft  again  afcend  ;  as  was  proved 
by  a  fmall  model  which  I  made  for  that  purpofe. 

''  If  a  machine  be  conftruaed  on  a  large  fcale,  according- 
to  the  proportions  exhibited  in  the  annexed  figure,  it  wi4l 
be  found,  by  calculation,  that,  if  we  eftimate  tl^e  friction  of 
the  pifton,  when  made  water-tight,  at  200  pounds,  and  that 
ot  the  wheel-work  at  300,  though  it  may  perhaps  not  be  (o 
inuch,  the  winch  at  the  depth  of  izo  feet  will  not  require  a 
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force  of  40  pounds.     If  the  diameter  of  the  pifton,  however, 
be  leflened,   and  the  cylinder,  in  order  that  it  may  have 
the  fame  cubic  content,  be  lengthened,  and  if  a  larger  wheel 
be  added  to  gain  more  power,  fomeihing  will  be  loft  in  re- 
gard to  time;  but  it  can  be  eafily  calculated  to  what  greater 
depth  the  machine  may  be  ufed,  and  how  much  the  ftrength 
of  a  man  can  accomplifli.  The  higher  the  machine  is  in  pro- 
portion to  its  diameter,  the  more  fecurely  will  it  remain  per- 
pendicular in  the  water,  and  the  lefs  danger  will  there  be  of  its 
being;  overturned  ;  becaufe  the  diver  is  then  nearer  the  cen- 
tre of  gravity.     That  the  fame  advantage,  however,  may  be 
obtained  with  lefs  expence,  the  wheel  work,  together  with 
the  cvlinder  and  pifton,  may  be  omitted,  and  the  machme 
conftruaed   as  far  as  the  upper  cover  0  ;  but  it  muft  be  fo 
furnilhed  with  hooks  forballaft,  that  the  diver,  when  he  has 
previoLiily  fcrewed  on  the  pipe  faftened  to  the  machine  and 
placed  himfelf  on  the  ftage,  may  hang  on  ballaft,  ftones  or 
other  heavy  fubftances,  till  it  fnik,  and,  by  throwing  them 
away,  may  again  afcend  at  pleafure.     The  machine  in  this 
form  isfimpler;  and,  in  my  opinion,    to   be   preferred  to 
the  conftruciion  with  the  pifton,  wheel  and  rack,  which  I 
fhall   endeavour  to  prove   in  as  mechanical  a  manner   as 

poffible. 

''  The  ends  of  the  pipe  Im,  which  proceed  into  the  ma- 
chine, are  fo  applied  that  all  the  particles  of  air  may  gra- 
dually proceed  through  the  lungs.  Should  it,  however,  after 
being  ufed  two  hours,  be  no  longer  capable  of  fupporting  life, 
the  diver  muft  afcend  with  his  machine,  and  be  conveyed  to 
the  fliip  or  boat  attending  him,  by  means  of  the  rope  faft- 
ened to  the  ring  n.  He  muft  then  fcrew  off  the  pipe,  open 
the  top  0,  and,  by  means  of  a  pair  of  bellows  fcrewed  upon 
the  mouth-piece,  expel  the  air  from  the  machine,  and  blow 
into  it  found  atmofpheric  air  for  further  ufe*. 

'^  This  is  not  an  eiredual  way  of  removing  the  tainted  air,  which  may 
be  more  fimply,  and  at  the  fame  time  completely  cftefted,  by  immerluig  it. 
when  open,  under  water  :  on  the  pounng  out  of  which  afterwards,  the 
machine  would  be  tilled  with  atmofpheric  air.     £eiT.  <(  "Jwo 
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'"'  Tsvo  fmall  oars  may  be  added  to  the  ilep  or  feat  in  or- 
der to  make  a  few  movements,  and  alfo  an  anchor  or  grap- 
nel to  faften  the  machine  to  the  bottom^  that  the  divet  may 
be  enabled  to  walk  about  with  the  pipe  at  freedom,  for  the 
purpofe  of  examining  funk  bodies,  and  difcoverina;  the  pro- 
pereft  method  of  raiiiJg  them.  For  the  greater  fecuritv,  in 
cafe  any  accident  fhould  happen  to  the  machine,  an  appa- 
ratus may  be  applied  to  the  pipe,  that  the  diver  can  leave  the 
machine  and  rife  without  it ',  which  he  might  eafily  effe6l, 
by  throwing  away  the  weights  fufpended  from  his  harnefs, 
and  by  retaining  betv/een  his  body  and  harnefs  a  fufficiencv 
of  air  for  afcending.  By  thefe  means  he  might  leave  the 
great  machine,  even  if  he  were  not  acquainted  with  fwim- 
ming.  As  foon  as  he  rofe  to  the  furface,  he  would  obtain 
frefli  vital  air  through  the  opening^.  {See Plate  I.  of  the 
Preceding  Kumher.) 

''  At  /)  is  a  lantern,  the  ufe  of  which  is  to  afford  the  diver 
light  in  the  water ;  becaufe  the  folar  light  is  prevented  from 
penetrating  to  ver\^  great  depths  by  the  tnany  foreign  fmall 
particles  mixed  with  that  fluid,  and  is  therefore  incapable  of 
rendering  bodies  lying  at  the  bottom  of  it  vifible  ;  and  be- 
caufe occafions  mav  occur  when  artificial  lioht  will  be  ne- 

-  o 

ceflary. 

'^  I  have  alfo  prepared  fuch  lanterns  to  be  held  in  the 
hand ;  but,  for  particular  reafons,  I  muft  here  abf^ain  from 
explaining  their  conftruclion,  and  only  aflure  the  public,  on 
my  veracity  as  an  honeft  man,  that  they  anfwer  the  intended 
purpofe.  A  candle  in  thefe  machines,  which  are  verv  lim- 
ple,  will  burn  in  every  kind  of  air,  in  mines  and  pits,  where 
all  other  lights  are  extinguiflied.  They  contain  a  fpace 
equal  to  a  cubic  foot;  and  the  candle  burns,  without  any 
new  addition  from  without,  for  t.vo  or  three  hours  :  they  en- 
dure all  concuflions  of  the  air,  and  are  deranoed  bv  no  mo- 
tion  or  working  in  mines.  Their  utility,  therefore,  in  other 
refpeds  may  readily  be  conceived.  I  (liall  not  fail,  however, 
at  another  time,  to  make  them  publicly  known,  as  well  as 
all  the  previous  circumftances  which  led  me  to  the  difcovery, 
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XII.  Singular  Injlance  of  the  AUachiKnt  of  Birds  of  Prey 
to  their  Young.  By  M.  Cronstedt.   From  NewTranf- 
aaions  of  the  Royal  Academy  of  Sciences  at  Stockholm, 
VoLX. 

^^R.  Cronftedt  refided  feveral  years  on  a  farm  in  Suder- 
mania,  near  a  fteep  mountain,  on  the  fummit  of  which  two 
eao-le-owis  (ftrix  bubo  L)  had  their  neft.     One  day,  in  the 
month  of  Julv,  one  of  the  younp;  owls  having  quitted  the  neft 
was  cautrbt  by  fome  of  his  fer^■ant3.     This  bird,  confidefmg 
tlie  feafo^n  of  the  year,  was  well  feathered  ;  but  the  down  ap- 
peared here  and  there  between  thofe  feathers  which  had  not 
vet  attained  their  full  growth.     After  it  was  caught,  it  was 
ftut  up  in  a  large  hen-coop,  and  next  morning  M.  Cronftedt 
found  a  voune  partridge  lying  dead  before  the  door  of  the 
coop      He  immediately  concluded  that  this  provifion  had 
been  brought  thither  by  the  old  owls,  which  no  doubt  had 
been  making  fearch  in  the  night-time  for  the  loft  young 
one   and  mioht  have  been  led  to  the  place  of  its  confine- 
nient  bv  its°cry.     This  turned  out  to  have  been  actually 
the  cafe';  for  M.  Cronftedt  found  that  the  fame  mark  of  at- 
tention was  repeated  every  night  for  fourteen  days.     The 
game  which  the  old  ones  carried  to  it  confifted  chiefly  of 
young  partridges,  for  the  moft  part  newly  killed,  but  fome- 
times  a  little  fpoiled.     One  time  a  moor-fowl  was  brought 
to  the  youno-  owl,  fo  ft-efli  that  it  was  ftill  warm  under  the 
wines  :  a  puUid  ftinking  lamb  was  alfo  brought.  M.  Cron- 
ftedrfuppofes  that  the  fpoiled  fleftr  had  already  lain  a  long 
time  in  the  neft  of  the  old  owls,  and  that  they  brought  it 
merely  becaufe  thev  had  no  better  provifion  at  the  time.  He 
and  his  fervant  tri;d  to  watch  feveral  nights,  in  order  that 
thev  mioht  obferve  through  a  window  when  this  fupply  was 
dcpofited  ;  but  their  plan  did  not  fucceed,  and  it  would  ap- 
pear that  thcfe  owls,  which  are  very  fharp-fighted,  had  dif- 
covered  the  moment  when  the  window  was  not  watched   as 
food  was  found  to  have  been  depofited  for  the  young  before 
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the  coop  that  Very  night.    In  the  month  of  Aiiguft  this  care 
<:eared  ;   but  that  period  is  exactly  the  time  when  all  birds  of 
prey  abandon  their  young  to  their  own  exertions.     It  may 
be  readily  concluded,  from  this  inftance,  how  much  game 
muft  be  deftroyed  by  a  pair  of  thefe  owls  during  the  time' 
that  they  rear  their  young.     This  obfervation  is  applicable 
to  the  whole  race  of  owls,    in  general ;  and  thefe   may  be 
^onfidered  therefore  as  the  moil  cTe(tru6live  of  all  the  birds 
■of  prey.     As  the  eatable-birds  of  the  forefl  repair  chiefly  in 
the  night-time  to  the  fields,  they  are  particularly  expofed  to 
the  acute  fight,  fmell,  and  claws  of  thefe  birds  of  the  night  i 
and  even  the  fwift-footed  hare  feldom  efcapes  them. 


XIII,  AJJjort  Viezu  of  the  Mitchillian  Theory  of  Fever,  mid  of 
Contagious  T)ifeafcs  in  general. 
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lERTAIN  exhalations  from  marfhes  and  fwamps^  and 
from  colle6lions  of  putrefying  vegetable  and  animal  jfub- 
ftiHnces,  induce  difeafes  attended  with  different  degree?s  of 
malignity,  according  to  circumflances.  There  is  a  great  fimi*. 
larity  at  leaft  in  the  difeafes  induced  by  the  exhalations 
from  marfhes  and  from  putrefying  fubftances :  it  ought  to  be 
foj  for  -the  noxious  quality  of  the  former  is  in  confequence 
of  their  containing  the  latter;  and  hence  fuch  difeafes^ 
though  improperly,  have  been  called  putrid. 

What  is  the  peculiar  fubftauce,  or  what  the  fubflances  in 
thefe  exhalations  that  caufe  what  are  termed  contagious  dif- 
eafes ?  What  the  mode  of  a6lion  ?  Animal  and  many  ve- 
getable fubftances,  efpecially  thofe  which  contain  gluten, 
'give  fimilar  produfts  when  decompofed  by  the  putrefactive 
procefs. 

Can  hydrogen  gas  be  the" deleterious  product  ?  No— rits 
.bafe  combined  with  different  fubflances  makes  a  great  part 
of  our  aliment :  with  carbon  it  forms  fat— with  oxygen. 
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Jatcr-with  azote,  the  volatile  alkali  Cammonia),  ufed  as  a 

medicine.  .  i-.     r 

Carbonic  acid  cas  cannot  poff^fs  a  contagiow  qusUty,  tor 
it  is  continually  generating  where  its  efieas  would  be  moft 
hurtful-in  the  lungs,  from  whence  it  is  conftantly  emitted 
by  expiration.  We  fwallow  it  in  great  quantities  m  beer 
and  other  fermented  liquors  ;  and,  combined  with  hydrogen 
gas,  it  mav,  as  has  been  proved  by  the  Englift  pneumatic 
phyficians,'  be  taken  in  large  dofes  as  a  remedy  for  different 

difeafes. 

Azotic  gas  forms  nearly  two  thirds  of  the  common  at- 
mofphere  we  breathe  :  its  bafe  united  to  other  fubftances 
compofes  a  great  portion  of  our  food.  Oxygen  gas  forms  the 
other  third— without  it  we  cannot  live. 

Such  gafes  therefore  may  be  mixed  With  each  other,  and 
yet  not  be  the  caufe  of  contagion.  Where  then  is  it  to  be 
foucrht  ?  In  fome  chemical  luiion  between  two  or  more  of 
th^i,  or  their  bafes,  effeaed,  by  the  operation  of  fome  caufe, 
daring  their  feparation  from  the  organifed  body  of  which 
they  formed  a  part,  by  the  procefs  of  putrefadion. 

Permanently-elafiic  fluids  owe  their  gafeous  form   to  a 
chemical  union  of  caloric  with  their  refpedive  bafes.  When 
this  union  is   once  effefted,    two  gafes   may  be  mixed  or 
blended  together,  as  oil  with  water,  or  wheat  with  barley;  but 
no  chemical  union  can  be  eifeaed  between  them,  the  at- 
traaion  of  the  bafe  of  each  for  caloric  being  ftronger  than 
that  of  the  gafes  for  each  other.     W^ien  the  affinity  of  their 
bafes  for  each  other  is  ftronger  than  for  caloric,  a  chemical 
union  of  the  bafes  may  take  place  ;  but  in  that  cafe  the  ca- 
loric is  fet  at  liberty,  and  the  produd,  inftead  of  being  ga- 
feous,  is  concrete,  as  when  ammoniacal  gas  is  prefented  to 
carbonic  acid  gas. 

But  if  the  bafes  aa  on  each  other  before  either  be  fatu- 
ratedwith  caloric,  a  chemical  union  maybe  effeaed  be- 

iween  them  •,  thus  azote  and  oxygen  will  yield  the  nitrous 

acid> 
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acid.  If  caloric,  as  a  third  principle,  unite  itfelf,  fo  as  to  fa- 
turate  the  oxygen  and  azote  at  the  moment  of  their  extri- 
cation, not  to  each  refpeftively,  but  as  entering  chemically 
into  union  with  each  other,  the  refult  will  be  a  gas  holding 
the  three  ingredients  chemically  united,  and  confequently 
pofleffing  very  different  properties  from  a  mixture  of  oxygen 
gas  with  azotic  gas  ;  for,  in  the  latter  cafe,  the  bafe  of  each 
having  been  previouflyfaturated  with  caloric,  both  the  o-afes 
by  that  means  have  been  put  into  a  ftate  that  prevents  the 
poflibility  of  a  chemical  union  taking  place  between  them. 

When  a  ?nere  mixture  of  oxygen  gas  and  azotic  gas  (at-^ 
mofpheric  air)  is  inhaled  into  the  lungs,  the  animal  powers 
exert  fuch  an  a6lion  on  the  oxygen  gas  as  to  effed  a  fepara- 
tion  between  the  oxygen  and  caloric,  applying  each  to  the 
purpofes  intended  by  nature  -,  while  the  greater  part  of  the 
azotic  gas  is  refpired  undecompofed,  mixed  with  the  car- 
bonic acid  gas  that  has  been  generated  by  the  union  of  a 
portion  of  the  oxygen  gas  with  carbon  furniflied  by  the  ani- 
mal, and  with  moillure  formed  by  a  portion  of  the  bafe  of 
the  oxygen  gas  with  hydrogen,  the  caloric  of  that  portion 
having  gone  to  the  fupply  of  the  animal  heat.     But  if  a  gas 
compofed  of  oxygen  and  azote  chemically  combined  with  each 
other  and  with  caloric,  be  diffufed  through  the  atmofphere 
inhaled,  a  fubftance  is  received  into  the  lungs  poflefTmg  very 
different  chemical  properties  from  common  air^  for,  though 
the  component  principles  be  the  fame,  being  combined  in  a 
very  different  manner,  it  muff  poffefs  a  very  different  mode 
of  aftion  upon  the  animal.     In  fa^:,  it  may  be  taken  into 
the  fyftem  in  its  combined  ftate,  where,  meeting  with  prin- 
ciples which  poffefs  a  ftronger  affinity  for  fome  of  its  confti* 
tuent  parts  than  they  do  for  each  other^  it  may  be  decom- 
pounded ;  while,  by  the  fame  operation,  the  animal  fluids,  or 
folids,  or  both,  are  themfelves  decompounded,  by  parting 
with  one  or  more  of  their  principles  which  enter  into  the 
new  combination, 
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Where  fuch  a  noxious  gas  abounds,  it  is  no  wonder  that 
peftilential  difeafe  ihould  be  the  confequence,  efpecially  if 
it  (liould  prove  mifcible  in  water,  for  then  it  will  be  taken  in 
with  the  food  and  drink,  and  may  even  be  abforbed  by  the 
(kin,  as  well  as  by  the  nofe,  pallate  and  lungs. 

The  nitric  acid,  which  is  compofed  of  oxygen  and  azote, 
poffeffes  very  different  properties  from  atmofpheric  air,  which 
is  a  mixture  of  thefe  two  each  previouily  combined  with  ca- 
loric It  would  be  juft  as  fair  reafoning  to  fay  that,  their 
bafes  bein^  the  fame,  they  muft  poffefs  the  fame  properties, 
as  to  infer^that  the  noxious  gas  above  mentioned  iliould  pof- 
fefs the  fame  properties  with  atmofpheric  air,  becaufe  com- 
pofed of  the  fame  ingredients. 

Oxv^en  and  azote,  by  certain  operations  of  nature,  enter 
into  combination  with  other  elements   to  form  organifed 
bodies.     By  this  procefs  they  are  put  into  a  fituation  which 
enables  them  to   form  a  new  union  as  foon  as  the  laws  by 
which  the  oroamfed  ftruclure  maintains  the  harmony  of  the 
complex  combination,  ceafe  to  exert  then  influence  upon  it. 
New  affinities  then  begin  to  operate,  and  that  fpecies  of  de- 
compofition  fo  well  known  by  the  name  of  putrefadion  is 
the  immediate  confequence.    The  oxygen  and  azote,  during 
their  extrication  from  the  putrefying  fubftance,  may  come 
•  within  the  fpheres  of  each  other's  attraction,  without  enter- 
-  incr  into   an  intermediate  ftate  of  gas  by  union  with  caloric  : 
aifd  in  this  way  it  is  probable  fome  modification  of  mtrous 
gas,  or  the  nitrous  acid,  is  formed,  according  as  caloric  en- 
terJor  not  as  a  third  ingredient  into  the  compound. 

As  this  gas,  which  the  fupporters  of  the  prefcnt  theor>^ 
confider  as  the  matter  of  contagion,  according  to  them,  al- 
ways owes  its  origin  to  the  putrefaction  of  animal  and  vege- 
table fubftances,  they  have  given  it  a  name  expreffive  of  that 
oricvin.  They  affame  the  word/./>/^.«  to  exprefs  the  radical  ot 
the'nitrousacid,  and  derive  it  from  a.^o^, />w/r^>«o ;  whence 
comes  fepton,  puiridum  5  and  propofe  that  the  combinations 
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formed  from  the  bafe  of  the  nitrous  acid  mav  have  new  terms 
in  the  nomenclature,  and  be  arranged  in  the  following- 
order  ;  ^ 

Septon,  for  azote  or  nitrogen 
Septous  gas,  for  azotic  gas 

Gafeous  oxyd  of  fepton,  for  dephlogiftic^ted  nitrous  air* 
Septic  gas,  for  nitrous  o-as 
Septous  acid,  for  nitrous  acid 
Septic  acid,  for  nitric  acid 
Seplat,  feptite— for  nitrat,  nitrite,  &c. 
By  infifting  that  the  nitrous  acid  is  of  animal  derivation 
or  from  vegetables  pofleffing  the  fame  principles,  the  Mit- 
chilhans  only  mean,  that  nature  effefts  the  decompofition  of 
azotic  gas  by  the  operation  of  thofe  laus  which  fhe  employs 
m  forming  organifed  bodies;  that  o.xvgen  (not  in  combi- 
nation with  caloric)   enters  into  the  compofnion,  and  that 
during  the  deftmaion  of  fuel,  bodies  thefe  principles  unite 
with  each   other.     By  the  affinity  the  produft  has  for  the 
vegetable  alkali,  which,  or  the  principles  that  form  it,  is  ex- 
tricated from  decaying  vegetables,  it  joins  it  wherever  it  can 
imd  It,  and  produces  nitre,  the  grand  fource  from  whence 
the  nitrous  acid  is  made. 

To  prove  this  pofition,  the  works  of  thofe  who  have  wrote 
on  the  produftion  of  nitre,  and  the  nature  of  the  foils  where  it 
IS  produced  in  the  greateft  abundance,  are  examined,  and 
horn  them  the  facl  is  endeavoured  to  be  eftablMied,  that 
the  putrefaaion  of  organifed  fubitances  is  an  indifpenfible 
reqmfite.    Another  fact  is  pointed  out  from  the  fame  fource 
and  from  medical  writers,  namely,  that  the  neighbourhood 
ot  fuch  foils  is  extremely  unhealthy,  efpeciallv  at  particular 
lealons  of  the  year,  when  circumftances,  in  the  firft  place,  are 
lucn  as  to  favour  quick  putrefaaion,  and  in  the  fecond,  to 
preient  the  greateft  number  of  obftacles  to  the  feptic  (nitrous) 
gas,  being  uken  out  of  circulation  by  being  neutralifed. 
•  So  named  by  Dr.  Pri.ftley,  becauft  it  can  maintain  combuaion. 

^'  3.  if 
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If  fuch  be  the  faa,  it  offers  a  folution  of  the  qtieftioti. 
Whence  jails,  hofpilab,  flaps,  and  other  crowded  places,  be- 
come infeaedwith   noxious  vapours  ? -The  animal  exha- 
lations, excretions,  &c.  go  through  the  putrefaa.ye  procefs 
in  the  fame  way  that  dead  animal  fubftances  would,  and  the 
produas  are  the  fame.  .  One  of  them,  the  gafeous  oxyd  of 
lepton,  being  mifcble  in  water,  lodges  .tfelf  m  the  damp 
walls,  where,  after  it  has  faturated  fuch  of  the  fubftances  . 
meets  with  as  have  affinity  for  it,  it  keeps  accumulatmg,  t.ll 
fome  circumftance,  as  hot  weather  for  inftance,  dnves  ,t  out 
with  the  evaporating  moifture,  in  fuch  quantity  as  to  infeit 
the  atmofphere. 

That  combination  of  fepton  (azote)  w.th  the  ac.difying 
principle  which  produces  the  gafeous  oxyd  of  fepton,  .s  not 
however  conGdered  as  excluGvely  the  only  proportion  of  the 
ingredients  that  produce  contagion.     There  are  an  mfim  y 
of  gradations  ,n  the  proportions  in  which  thefe  prute.ples 
„ay  be  united,  and  yield  a  contagious  fluid-the  vapours  of 
The  mtrie  acid  itf.lf  are  not  excepted.     Thefe  peftilential 
fluids  are  confidered  as  being  always,  even  in  their  weakeft 
form,  fomewhat  of  fiimulants.     In  ^-Y  'f -«!  ""^ 
violently  fo.     Though  their  operation  is  modified,  when  m 
a   dilute   form   they   impede   refpiration,    or  nau.eate    the 
llomach,  as  they  then  bring  on  a  diminution  o    aa.on  and 
energy  amounting  in  the  cold  ftage  to  a  ftate  of  direa 
debiUtv  :  when  applied  in  great  quantity  and  force,  they  kill 
inftantly  ;  when  in  lefs  quantity,  they  produce  an  anomalous 
difeafe,  of  the  form  of  which  Chifholm's  cafes  prefent  m- 
ftances;  when  in  a  weaker  ftate,   a  common  contagious 
catarrhal  affeaion  may  be  the  confequence;  when  inhaled 
in  a  form  yet  more  diluted,  a  remitting  or  intermitting  fever 
Lay  be  the  difeafe  induced,  of  the  form  of  quotidian,  tertian, 
or  quartan,  or  any  of  their  varieties;  or  *e  -mittrng  may 
be  called  jail,  hofpital,  (hip,  camp,  army,  yellow  putrid,  o, 
bWou.,  malignant,  pcftiknttal,  mU.ary,  petechial,  arden^. 
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flow,  continued,  ccntinual,  dyfenteric,  contaeious  or  infec- 
tiou.s  according  to  the  circumftances  that  may  occur  in  tlie 
progrefs  of  tlie  difeafe. 

"  The  main  difficulty  left  is  to  account  for  the  co!d  fit  of  a 
regular  tertian.  This  ftage  of  fever  I  believe  to  depend 
upon  unpeded  refpiration,  and  the  impeded  refpiration  to 
depend  upon  the  vitiated  quality  of  the  air  taken  into  the 
lungs;  or  in  feme  flighter  cafes,  where  the  ftomach  is 
ongmally  thrown  into  a  difordered  ftate,  the  luns^s,  by  afTo- 
ciation  with  that  organ,  are  thrown  into  difordor  too,  and 
for  a  time  perform  their  fiinaions  but  imperfedly. 

"  Thus  I  prefume  it  is  that  the  impeded  ftate  of  refpira- 
tion is  attended  with  a  fmaller  evolution  of  heat  and  oxygen 
in  the  lungs,  and  confequently  with  more  or  lefs  dim'inu 
tion  m  the  circulation  of  the  blood,  and  a  proportionable 
degree  of  chillmefs  and  coldnefs  throughout  the  bodv  The 
duration  and  degree  of  the  cold  fit  will  correfpond  to  the 
continuance  and  power  of  the  caufes  difturbing  the  pulmonic 
organs,  either  by  acling  upon  them  directlv  or  indiredtly 
through  the  intermedium  of  the  ftomach. 

"From  the  fmall  quantity  of  heat  and  oxygen  communi- 
cated to  the  blood  in  the  lungs,   and  the  confequent  (low 
and  feeble  circulation  of  the  blood,  can  the  ftrinkino-  pale 
nefs,  tremors,  coldnefs,  debility,  kc.  &c.  be  fufficiently  ex 
plained,  as  the  conftitution  is  now  deprived  of  its  two  chief 
itimulants. 

"  But  why  does  not  the  continued  operation  of  the  vitiated 
air  upon  the  lungs,  or  the  affociated  condition  of  the  lungs 
with  the  ftomach,  go  on  in  an  increafing  feries  even  unto 
death?  The  power  of  our  conftitutions  to  become  fami- 
harifed  to  the  adion  of  noxious  caufes,  is  evinced  by  the 
innocent  operation  of  poifonous  fubftances,  which,  bv  frc- 
quem  repetition,  grow  gradually  habitual,  and  by  cuftom 
lole  their  primary- operation.  This  difpofition  to  becon  e 
famiharifed  to  vitiated  airs,  is  apparent  in  the  inhabitants  of 
Africa,  who  are  fo  feafoned  to  the  air  and  climate  they  live 

N4  ia. 
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in,  that  It  excites  no  diftiirbance  at  all  in  their  conftuution*, 
xvhile  Grangers  fall  viaims  in  the  greateft  abundance.    Now,     ^ 
common  intermitting  paroxyfms  are  inftances  of  temporary 
feafonings,  which  the  eonftitution  experiences,  of  a  kmd 
quite   analogous    to   what   is   perpetual    with  the    Guinea 

ncoroes, 

^'  The  cold  fit  fometunes  does  terminate  in  death ;  and  this 
happens  when  the  eonftitution  cannot  acquire  the  habit  of 
enduring  the  noxious  caufe  with  impunity.     In  the  gene^ 
rality  of  cafes,  however,  the  ftimulus  of  the  infeftious  gas 
lofes-its  power  to  operate  before  the  eonftitution  is  debilitated 
to  death ;  and  as  foon  as  it  becomes,  for  this  time,  fo  much  , 
accuftomed  to  the  vitiated  air,  as  no  longer  to  be  difturbed 
bv  its  prefence,  the  cold  fit  ends.     The  length  and  violence 
of  the  cold  fit  will  thus  be,  ceteris  paribus,  m  a  compound 
ratio  of  the  impediment  given  to  the  refpiration  by  the  in- 
feaious  gas,  and  the  facility  with  which  the  eonftitution  ac 
commodates  itfelf  to  its  aaion :  if  three  perfons  then  m- 
^  habit  one  houfe,   it   is  poffible  that  one  may  become  lo 

quickly  accuftomed  to    the   air  as  to   have  no  diftemper; 
.  afecond  may  have  a  moderate  difeafe  of  but  a  few  fits; 

while  the  third,  poffefTed  of  a  eonftitution  not  eafily  moulded 

to  a  new  habit,  may  be  incommoded  by  a  violent  and  ob- 

ftinate  malady.  •    c  r^-      .x. 

'^  In  every  paroxvun  of  an  intermittent,  the  infeaion  thus 
wears  itfelf  out;  but  this  is  only  a  temporar>^  reconcile- 
ment of  the  body  to  Its  aaion;  when,  after  a  repetition  ot 
fits  the  diforder  becomes  milder  and  milder,  and  after  a 
while  wholly  ceafes.  This  is  a  cafe  of  kfting  reconcile- 
ment;  and  m  this  way  may  a  large  portion  of  fmall  inter- 
mittents  cure  themfelves,  while  the  credit  is  given  to  the 
bark  '  This  power  of  habit  daily  does  wonders,  and  labours 
more  effeaually  for  the  good  of  the  fick  than  bark,  opium 
and  antimony  put  together. 

"  The  attack  of  thefe  caufes  being  thus  for  a  time  over- 
come, refpiration  grows  free,  full,  and  frequent;  becaufe 

there. 
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there  Is  now  a  greater  appetency  ,n  the  confiitution  for 
heat;  n,ore  v.tal  air  is  decompounded  u,  the  lungs;  and 
n,ore  fthnulus  is  applied,  by  means  of  the  increafed  heat  and 
oxv.cn  now  in  the  blood,  to  the  heart  and  arteries :  thefe 
ftirtTull  operate  more  powerfully  on  account  of  the  accumu- 
lated excitability  of  the  body ;  and  a  degree  of  excitement  is 
thence  induced,  which  fometimes  ends  in  death,  ometimes 
caufes  delirium,  and  in  almoft  every  cafe  exceeds  the  healthy 

temperature.    '  ^  -n  i  ^    • 

"  The  duration  and  violence  of  the  hot  ftage  will  be,  caer,^ 
paribus,  in  a  compound  ratio  of  the  excitabiUty  accumulated 
in  the  cold  fta.e,  and  the  heat  and  oxygen  evolved  m  the 
hot  one.  When  the  excitability  is  exhaufied  by  the  opera- 
tion of  the  a.muli,  the  violence  of  aftion  wiU  ceafe,  and  the 

bodv  grow  cool.  .  . 

"The  doftrine  of  intermitting  fever,  then,  is  briefly  this. 

the  vitiated  atmofpheric  fluid,  by  interferirig  -|h  ^J^^  H* 
„.onic  aaion,  brings  on  the  cold  ftage,  and  would  continne 
the  fame  until  its  termination  in  death,  did  not  the  confti- 
tution  m  the  mean  time  acquire  fuch  a  habit  as  to  gam  a 
temporary  infenflbilitv  to  its  action.     This  habit  bemg  in- 
duced, the  cold  ftage  abates  by  reafon  of  the  ftate  ot  direa 
debility  into  which  the  body  had   been  brought;  anxiety 
continues,  and,  by  the  quickening  of  refpiration,  heat  a..d 
oxygen  are  fet  loofe  in  the  lungs,  and  becommg  mcorporat  d 
xvlth  the  blood,   now  warm  and  ftimulate  every  part  wUh 
more  than  ufual  power,  and  occafion  the  phenomena  of  the 
hot  ftage,  which  terminates  as  foon  as  the  accumulated  ex- 
citability of  the  fyftem  is  exhaufted.-The  fwea.ing  ftage 
follows  of  courfe,  as  in  other  cafes  of  the  fubfidence  of 
violent  aaion:   for,   after  a  time,  the  exhaufted  excitability 
of    the  ammal  fyftem  allows  exceflive  aftion  to  go  on  no 
longer  J  the  refpiration  grows  more  moderate  and  eaiv  ;  the 
■  heart  beats  with  lefs  frequency  and  force;  the  arterial  con- 
trat\ions  are  alfo  more  flow  and  health-like ;  and,  as  the 
atterial  contraaions  relax,  the  hydrogen  and  oxygen  0^  the 


rS5  The  Mitchillian  Tl^cory  of  Tcoer 

biood  now  run  together  in  the  extreme  velTels  of  the  (km, 
and  form  the  moifttire  which  bedews  the  furface  ;  and  this 
afterwards  flying  off  by  evaporation,  cool.,  bv  dc<vrces  the 
T^hole  body  down  to  its  ordinary  temperature i  and,  as  the 
arterial  extremities  of  the  ,x-ft  of  the  body  become  dilated  by 
the  fubfidence  of  excitement,  the  other  fecretions,  which 
had  been  generally  fufpended  during  the  fit,  now  return  a* 
before  :  after  this,  the  conftitution,  fo  far  accuftomcd  lo  the 
breathmg  fuch  an  atmofphere,  regains  its  former  vigour  and 
_funaK)ns,  as  far  as  the  exercife  induced  and  functions  in- 
jiured  during  the  feveral  ftages  will  allow. 

"•The  imen-al  betweeirone  fit  and  the  fuccceding  on<% 
wdl  be  proportionate  to  the  duration  of  the  habit  of  refittanc« 
acquired.     Some  pcrfons  thus  experience  but  one  fit,  and 
all  IS  over;    for,  under  tiie  feme  circuniitances  tbcv  ars- 
never  invaded  by  a  fecond.     Others  fuffer  two  fits,  or  a  ft,- 
ceffion  of  fits,   and  after  a  «hile  become  fo  accuftomed  to 
the  itimulus,  that,  if  always  applied  in  the  fame  deorce  ot 
ftrength,  its  effeft  is  no  longer  felt  upon  the  body :  in  other 
mftances   again,   fo   hard  is   it   for  the  conftitution  to  be 
moulded  into  a  fettled  habit  of  oppofition,  that  after  en- 
during a  great  number  of  invafions,  it  becomes  at  length 
enervated  and  worn  down  fo  much  as  finally  to  die  ex- 
haullecl. 

"  The  fpecies  of  fever,  whether  quotidian,  tertian,  &c. 
will  depend  upon  the  readinefs  or  quieknefs  wherewith  the 
ofiending  caufe  gains  a  new  afcendancy  over  the  body,  of 
breaks  the  habit.  And  to  the  mobility  of  the  bodv,  or  eafe  " 
with  which  the  habit  is  broken,  is  to  be  afcribed,  as  weJ! 
the  frequency  of  the  returns,  as  the  duration  and  feverity  of 
the  paroxyfms.  ^ 

_"  The  anomalous  cafes  of  fever,  which  ha;e  puzzled  phv- 
Jicians  to  explain,   and  nofologifts  to  arrange,  are  thus  ve'rv 
naturally  accounted  for;  fince,  according  to  the  variation  of 
the  caufe,  as  the  noxious  atmofphere  may  thicken  or  .lifperfe,    ' 
vali  be  the  variety  in  the  effea  prodi.cedj  and  as  there  may 
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be  infimte  gradations  of  the  deleterious  caufe,  there  K>ay  be 

^i.r-^  virietl'S  in  the  morbid  eftcct.  ,        ^i 

^"tlTto  this  principle  of  the  I.—  con.titut.on  I  1.- 
lieve  mav  be  referred  all  the  febrile  aitaentsfrotn  the  moft 
;:L  intertnittent  to  the  more  ferious  remtttetU,  and  the 
fokmn  form  of  continued  fever. 

"Hence  farther  mav  it  be  v.nderftood  how  a  fucceflion  of 
fits  Ion.  continued,  may  difpofe  the  conftitution  to  a  repe- 
f  fit-    even  ^vhen  the  morbid  caufe  is  away :  for 
r;  thtml    be  a  habit  of  it^.Uty  prc^ueed  to  ^e 
vitiated  airs  vet  a  habit  may,  m  the  mean  «h.le,  be  eita 
bUfted  in  tl  e'bodilv  n.otions  of  falling  perio  tcally  .nto  re- 
!2  rains  of  aaion,  even  when  the  or.gmal  cat.fe  ts  w  >th- 
f  S      Here  then  will  be  produced  a  habit  of  havmg  pa- 
held.     Here  tae  ,,,/_^rticular  inward  ftate  of  the 
roxvfras  dcpendmg  on  tne  parueuia 

fihL    after  the  manner  of  temporary  feafonmgs; 
moving  fibre,    atter  tn  ^^^^^  ^^  ^^ 

while,  at  the  fame  t  me,  tnere      a  ^ 

the  aaive  caufes  (vitiated  air)  altogether, 

permanent  feafonlng  as  '°'^^^;^  „f  direft  debility, 

"  The  cold  ftaae  of  a  parox)  Im  i»  a  uaie  ,  ,    „  u't 

induced  bv  the  vftiated  air  breathed  operatmg  to  fubdua  hea 
and  oxvl  from  the  body;  and  its  termination  is  by  the 
ffimls^f  the  vitiated  air  being  for  that  tmie  worn  out. 
Tre  ho   fte,  which  begins  as  loon  as  the  temporary  fea- 
Thehotltage,  L        f  excitemem  brought  on  by 

foning  IS  induced,  is  a  ftate  ot^  .ecumulated 

the  heat  and  oxygen  now  operatmg  up  .^ 

excitability  with  additional  force— The   l^eatin, 
e%citaui">.>  pvreffive  atlion  ot  the 

formed  after  the  ^f^'^^^^^^^^^^^  ,he  diameters  of 

body,  and  the  -^^^^^V^f  ^^^""^'.e  combination  of 
th^  veiTels    v.herebv  iweat  is  formed  b)  tne  co 
the  Nelleis,      n        .  fecretions   proceed 

hydrocren   and  oxygen,   and  tne  oui 
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to  the  facility  with  which  a  temporary  habit  is  broken  m- 
gives  way. 

"  The  cold  (lage  is  the  moft  dangerous;  andperfons  dvinc 
m  It,  die  of  the  dircft  debility  induced  hy  the  vitiated  at! 
mofphere  they  refpire. 

"  The  hot  ftage  is  lefs  dangerous,  and  perfons  who  die  in 
It  expire  in  a  ftate  of  indirect  debility.  But,  according  to 
cn-cumftances,  death  may  happen  in  both  the  cold  and  hot 
ft  ages. 

"  The  fweating  ftage  is  a  mere  confequence  of  the  coohnc. 
of  the  body,  after  the  preceding  heat  and  excitement  of  it.- 

Our  limits  will  not  permit  us  to  detail,  at  length,  all  the 
arguments  that  have  been  brought  forward   in   fupport  of 
this  theory,    by  its  author  Profelfor  Mitchill  of  New  York, 
and  by  thofe  medical  gentlemen  in  America  who  have  em- 
braced his   opinions.     We  have   hoxvever  endeavoured  to 
give  fuch  a  concife  yet  accurate  account  of  the  theory,  and 
the  grounds  on  which  it  is  fupported,'  as  may  enable  thofe 
of  our  medical  readers,   who   have  not  feen  the  American 
publications  on  the  fubjeft,  to  form  fome  opinion  refpeft, 
ing  It.     We  give  no  opinion  of  our  own— that  does  not 
belong  to  our  province.     Tt   will  not  however  efcape  the 
notice  of  xne.Iical  men,  that  daily  obfervation  prefents  foma 
laas  which,  on  firft  view  at  leaft,  do  not  appear  reconcile- 
able  with  this  theory.    Copper-plate  engravers,  in  the  courfe 
ot  tneir  bufmcrs,  are  often  obliged  to  breathe  an  atmofphere 
loaded  with  feptlc    (nitrous)  gas,  without  appearing  to  be 
more  hable  to  contagious  difeafes  than  other  men;  and,  to 
mention  no  other  faa  of  this  kind,   it  has  been  proved,  by 
the  experiments  made  on  board  the  Union  hofpital  fliip  by 
defire  of  the  Lords  Commiffioners  of  the  Admiralty,  of  which 
we  gave  an  account  in  our  laft  Volume,  page  68,   that  the 
tumes  of  the  nitric  acid  are  not  only  a  cure,  but  an  anti- 
dote  agamft  contagion.         A.  T. 

XIV.  De. 
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XIV.  Defcripfion  of  a  Mach'me  for  drawing  Bolts  hi  and 
out  of  Ships,  Invented  by  Capt.  William  Bolton 
cf  the  Navy.  From  Tranfaclions  of  tlie  Society  for  the 
Encoura2:ement  of  Arts.  &;c.     Vol.  XVI. 

X  HE  gold  medal  was  voted  to  Captain  Bolton  for  this 
contrivance,  a  model  of  which  is  preferved  for  the  ufe  of  the 
Public  in  the  Society's  repo{itor)\ 

AAA  AAA  (Plate  IV.)  is  the  frame  of  the  machine, 

B,  a  cylindrical  tube,   having  a  female  fcrew  in  the  infide. 

C,  a  wheel  with  teeth  attached  to  the  cylinder  B.     D,  an 
endlefs  fcrew  adapted  to  the  wheel  C.     E,  handle  of  the 
winch.     F,  the  bolt  drawing  out.     G  G,   blocks  to  fupport 
the  frame.     H,  a  hollow  piece  of  fteel,   having  on  its  out- 
fide  a  male  fcrew,   whofe  threads  work  within  the  femak 
fcrew  in  the  cylinder  B.     To  this  piece  of  fteel  the  bolt  is 
to  be  riveted.     I,  a  femicircular  piece  of  fteel,   which  is  to 
be  introduced  i«to  the  notches  on  H,  when  a  fimilar  notch 
has  been  cut  in  the  head  of  the  copper  bolt,   Vvhich  by  this 
means  is  prevented  from  turning  in  H,  while  drawing.     K, 
the  bolt,  as  prepared  to  receive  the  machine.     L,  a  fteel  bar, 
fomewhat  fmaller  than  the  bolt  to  be  drawn,  bavins:  at  one 
end  a  male  fcrew,  X,  and  at  the  other  end  another  male 
fcrew  that  fits  into  the  female  fcrew  in  B.     M,  a  fe6lion  of 
a  male  fcrew,   having  a  fquare  hole  larger   than  the  bolt, 
N,   a  bolt  with   a  male   fcrew   at  one   end   ready  to   be 
drawn  in. 

The  machine,  of  \\  hich  a  plate  is  annexed,  confifts  of  a 
frame  fupporting  a  cylindrical  female  fcrew  tube.  On  this 
tube  is  mounted  a  wheel  with  teeth  adapted  to  an  endlefs 
fcrew  fitted  to  the  frame,  and  worked  by  a  handle. 

To  draw  the  Bolt  cict. 

The  head  of  the  bolt  muft  be  cut  off,  and  a  hole  made  in 
the  timber  bio-  enouo:h  to  receive  the  male  fcrew  H,  which 
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is  put  over  the  bolt :  a  flit  is  then  to  be  made,  either  by  a 
faw  or  cold  chiffcl,  in  thft  hoad  of  the  bolt,  to  receive  the 
kev  I,  and  which  correfponds  to  the  flit  in  H  :  the  bolt 
head  is  then  to  be  riveted  as  firmly  as  poflible  upon  H:  the 
cylindrical  tube,  B,  is  then  to  be  fcrewed  on,  turning  the 
whole  machine  round  till  it  can  be  done  no  longer,  when 
the  endlefs  fcrew  is  to  be  ufed.  If*  the  machine  is  of  a  pro- 
per ftrength,  and  the  riveting  well  done,  the  power  is  fuch 
as  to  extra6l  the  bolt  or  break  it^  but  generally  it  will  be 
drawn  out  uninjured. 

To  draiu  Bolts  into  Ships. 

It  will  be  neceflary  to  have  a  bar,  L,  which  I  recommend 
to  be  made  of  fteel,  long  enough  to  pais  from  the  infide  to 
the  outfide  of  the  fliip,  and  fomewhat  fmaller  than  the  cop- 
per bolt  intended  to  be  drawn  in.  This  may  be  called  a 
conductor.  On  one  end  fliould  be  a  male  fcrew,  a  ;  the 
bolt  to  be  drawn  in  fliould  be  tapped  at  one  end  to  receive 
the  male  fcrew,  a,  on  the  conductor,  and  at  the  other  end 
fhould  be  another  male  fcrew  that  fits  into  the  female  fcrew 
in  B ;  after  which  the  operation  is  the  fame  as  drawing  a 
bolt  out,  and  the  machine  fliould  be  applied  accordingly. 
When  the  bolt  arrives  at  its  deftined  place,  it  may  be  fecurcd 
on  the  infide  by  a  nut,  which  is  as  good  a  way  of  faflening 
as  clinching,  and  much  more  expeditious. 

This  machine^  thouorh  only  of  the  heio-ht  of  eiohteen 
inches,  will  draw  bolts  in  or  out  of  any  length  5  for,  after 
the  bolt  has  rifen  to  the  top  of  the  tube,  it  wdll  only  be  ne- 
ceflary  to  fcrew  the  machine  back,  and  follow  up  the  work 
with  blocks  of  timber,  as  reprefented  in  the  drawing. 

Note.  If  the  upper  part  of  the  hole  in  H  be  made  fquare, 
larger  than  the  round  hole  as  fhewn  at  M,  and  the  head  of 
the  bolt  riveted  into  it,  it  will  do  away  the  necefTity  of  the 
key,  I,  render  the  machine  lefs  complicated,  and  faye  much 
time  and  trouble. 
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XV.     Dc'fcripfion   and  Ufe  of  O,   GcytonV  Kudhmeier^ 
From  Journal  de  I'Ecole  Polytechnique,   P.  ix, 

V_>HEMISTS  and  Pliilofophers  have  long  widied  for  an 
eiidionieter  capable  of  fliewlng  exaftly  the  quantity  of  oxygen 
gas  mixed  in  any  other  gas.  Berthollct  has  proved,  in  his 
Le<5lures  at  the  Normal  School,  that  the  eudiometer  of 
Scheele,  whicn  he  juftly  confiders  as  the  beft,  has  ftill  great 
defefts,  as  the  abforplion  requires  feveral  hours,  and  as 
towards  the  end  there  is  a  decompolition  of  water,  and  con- 
fequently  a  difengagement  of  hydrogen  gas,  which  occafions 
uncertainty  refpecting  the  quantity  abforbed. 

This  induced  me  to  feek  for  fome  fub (lance  Avhich  in  a 
convenient  manner  mioht  immediately  o;ive  a  more  accurate 
refult  than  nitrous  gas,  hydrogen  gas,  phofphorus,  and  a 
mixture  of  fulplmr  and  iron,  the  only  fubftances  which,  as 
far  as  \  know,  have  been  hitherto  employed  for  that  purpofe, 

Sulphure  (fulphuret)  of  potaHi  appeared  to  me  fit  to  be 
tried  under  this  point  of  view.  I  was  w^ell  aware  that  at  the 
ordinar\-  temperature  it  is  fulceptible  only  of  a  combuftion 
ftill  flower  and  more  infeniible  than  a  moiftened  mixture  of . 
fulphur  and  iron  -,  but  I  prefumed  that,  if  the  temperature 
were  raifed  by  applyino;  a  fmall  taper,  it  v/ould  be  fuiHcieiit 
to  put  in  action  the  afiinitr^  and  to  determine  rapidly  an  ab- 
forption  which  would  not  then  be  affected  bv  any  foreicm 
caufe.  The  eflee^  fully  anfwered  my  expectation  :  fo  that 
the  queftion  then  only  was  to  determine  the  apparatus  ne- 
cefTarv  to  form  this  new  eudiometric  inftrument.  I  thought 
that  an  inverfed  retort  would  unite  fimplicity,  convenience, 
and  every  advantage  that  could  be  defired.  The  following 
is  a  description  of  it. 

AB  (Plate  V.)  is  a  fmall  glafs  retort  with  a  long  neck, 
and  capable  of  containing  from  12  to  15  centilitres*.  One 
ruuft  be  chofen  fo  mu^h  bent  that,  when  the  neck  is  placed 
▼ertrcally,  the  bulb  may  form  in  its  lower  part  a  cavity  cou- 

^  About  eight  cubic  incHes," '    ' 
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^9^  Defcription  end  Ufe  of  C,  Ouyton^s  lE,udiomeief. 
tainins:  the  matters  introduced  into  it.  The  extremity  of 
the  neck  is  ground  with- emery  to  fit  air-tight  at  C  into  the 
slafs  tube  C  D,  open  at  both  ends,  and  20  or  25  centimetres 
ill  length.  F  is  a  cylindric  vefTel — a  common  glafs  jar,  into 
which  the  tube  of  the  glafs  CD  may  be  entirely  immerfed 
below  the  furface  of  the  water. 

When  you  wifh  to  try  any  aeriform  fluid  in  order  to  feparate 
its  parts,  and  difcover  the  quantity  of  refpirabl&air  it  contains, 
put  into  the  retort  two  or  three  bits  of  fulphure  of  potafli  of 
the  fize  of  a  pea ;  fill  it  with  water,  taking  care  to  incline  it 
to  make  all  the  air  which  might  remain  in  the  bulb  pafs 
into  the  neck  ;  flop  with  the  finger  the  orifice  of  the  retort, 
and  place  it  in  the  pneumatic  tub,  that  the  gas  to  be  tried 
may  be  introduced  in  the  ufual  manner.  By  inclining  it 
aoain,  alternately  in  different  dire6lions,  all  the  water  may 
be  eafily  difplaced,  and  the  fulphure  left  remaining  in  the 
bulb. 

Then  place  the  retort  vertically,  and  introduce  the  end  of 
it  into  the  glafs  tube  C  D,  which  muft  ftill  be  under  water  ; 
and  place  below  the  bulb  afmall  lighted  taper.  To  preferve 
the  retort  in  its  pofition,  a  cover  of  wood,  with  an  aperture  for 
its  neck  to  pafs  through,  fhould  be  fitted  to  the  jar. 

The  firft  impreffion  of  the  heat  dilates  the  gafeous  fluid,  fo 
that  it  defcends  almoft  to  the  bottom  of  the  tube,  which  has 
tjeen  difpofcd  on  purpofe  to  receive  it,  and  to  hinder  any 
part  of  it  from  efcaping,  which  would  be  the  cafe  if  the  tube 
were  not  fufliciently  long,  and  which  would  prevent  the 
diminution  from  being  accurately  determined.  As  foon, 
however,  as  the  fulphure  begins  to  boil,  the  water  afcends 
with  rapidity,  not  only  in  the  lower  tube,  but  alfo  in  the 
neck  of  the  retort,  notwithftanding  the  application  or  even 
augmentation  of  the  heat.  If  it  be  vital  air  abfolutely  pure, 
the  abforption  is  total.  In  that  cafe,  to  prevent  the  veflel 
from  burfting,  which  migjit  happen  were  it  cooled  too  fud- 
denly,  the  afcent  of  the  water  muft  be  retarded,  either  by 
removing  the  taper,  oj  inclining  the  retort,  which  will  not 
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hinder  the  abforption  to  continue^,  while  there  remains  o-as 
proper  for  maintaining  combuftion. 

If  it  be  common  air  or  vital  air  mixed  with  any  other  gas^ 
you  muft,  after  cooling,  meafiire  the  quantityofw^ater  which 
has  entered  the  retort,  and  which  will  exa<Slly  reprefent  the 
bulk  abforbed.     You  m,u(l  not  neglecl  to  confine  the  re- 
maining gas  under  the  fame  preffure,  by  immerfmo-  the  re- 
tort in  the   pneumatic  tub,  till  the  internal  and   external 
water  be  on  the  fame  level,  before  you  clofe  the  orifice  bv  a 
ftopper.  This  operation,  very  eafy  when  you  have  graduated 
veflels,  may  be  made  in  common   practice  bv  means  of  a 
piece  of  paper  cemented  along  the  neck  of  the  retort,  and 
having  traced  out  on  it  divifions  determined  by  experiment, 
and  which  may  be  covered  with  varnifh  to  defend  it  from  the 
aftion  of  the  water. 

C.  Chauffier  has  conftrufted,  fcf  eudiometric  experiments 
by  phofphorus,  an  apparatus  fomewhat  different,  compofed  of 
a  long  tube  all  of  one  piece,  one  end  of  which  is  bent  and 
blou-n  into  a  bulb,  and  having,  as  at  e,  a  tubulure  ftut  with 
a  ftopper  after  the  water  has  been  made  to  afcend  in  the  in- 
fide  of  the  tube  to  two-thirds  of  its  height.  This  inftrumeirt 
would  ferve  alfo  for  experiments  with  the  fulphuret  of  pot- 
afh  ;  but  I  muft  obferve,  that  the  execution  of  it  is  not  fa 
eafy  as  on  the  firft  view  might  appear.     Befides,  if  the  tu- 
bulure   renders  it  very  convenient    for  trying  atmofpheric 
air,  the  cafe  is  nat  the  fame  in  regard  to  other  gafes  which 
cannot  be  introduced  but  by  tranfmiffion. 


XVI.  On  the  Component  Pans  of  Iron-Jlones,  and  how  thefe 
in  the  manufaauring  affcB  the  Quality  of  Crude  Iron. 
By  Mr.  David  Mushet,  of  the  Clj^e  Iron  mrks.  Com^ 
municated  by  the  Author, 

-IROX-STONES,  though  commonly  denominated  ores  of 
clay,  contain  notwithftanding  a  variety  of  mixtures,  and  may 
with  propriety  be  divided  into  the  following  claffes  : 
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1 .  Iron-ftone  that  has  clay  for  its  "chief  component  earthy 
and  this  clay  comparatively  pure  and  free  from  fand. 

2.  Iron-ilone  pofleffing  lime  for  its  t:hief  mixture,  and  this 
lime  alfo  comparatively  deltitute  of  fand. 

3.  Iron-ftone  that  unites  clay  and  lime,  containing  large 
proportions  of  filex  ;  hence,  for  diltinaion's  fake,  may  be  de- 
nominated filiceous  iron-ftones.  I  fli all  therefore,  in  naming 
thefe  varieties,  ufe  the  follov.dng  terms  as  they  are  arranged 
in  fucceffion.     Argillaceous,  calcareous,  and  filiceous  iron- 
ftones.     None  of  thefe  earths  exift  fingly  with  the  iron.   All 
iron-ftones  contain  a  mixture  of  the  three,  in  various  propor- 
tions ;  from  which  arife  the  fuppofed  variety  of  the  qualities 
of  crude  iron,  which  each  refpeaive  ftone  is  faid  to  contain. 
There  are  fome,  however,  which  are  compofed  of  nearly  the 
fame  proportions  of  clay,  lim§,  and  ftlex  ;   and  thefe  com- 
monly  afford,  when  compared  with   themfelves,    a  ftmilar 
quality  of  crude  iron. 

'  Nature,  in  the  formation  of  thefe  fecondary  ores  of  iron^ 
has  invariably  impreffed  charaders  upon  them,  eafily  to  be 
developed  :   by  which  means  their  qualities,  and  the   confe- 
quent  eftecls  produced  in  the  blaft-furnace,  may  be  accu- 
rately and  diftinaiy  prejudged.     The  fource  of  this  informa- 
tion is,  the  ftudy  of  the  nature  of  the  united  earths;  by  af- 
certaining  the  quantity  and  proportion  of  which,  we  arc 
enabled  to  pronounce  exactly  upon  the  quality  of  the  iron 
likely  to  be  obtained  from  the  ore.    We  muft  not,  however, 
conftder  thefe  charaaeriftic  features  as  a  confequence  of  the 
metal  exifting  of  a  variety  of  qualities;    but,  a  priori,  we 
ought  to  confider,  that,  as  a  confequence  of  the  nature  and 
proportions  of  the  mixture,  the  iron  will  be  called  into  exift- 
piice  in  a  ftate  more  or  lefs  oxygenated  or  carbonated. 

When  iron-ftones  are  faid  to  contain  good  or  had  iron,  the 
exprelfton  ought  to  be  underftood,  which  by  the  bye  is  fel- 
dom  the  cafe^  only  as  a  comparative  aflertion,  confined  to 
local  rule?,  and  judged  by  ceruin  fixed  local  ftandards;  into 
the  account  of  which  many  things  muft  be  taken,  which  are 
trequenily  overlooked.  At  every  iron-work,  a  certain  pro- 
portion 


On  the  Component  V arts  of  Iron-Jlones ,  jg^ 

portion  of  fuel,  coaks  or  wood  char,  by  weight,  is  underftood 
to  be  fufficient  to  fmelt,  and  give  principle  to  a  determinate 
Weight  and  quality  of  iron-ftones  combined  together,  in  order 
that  a  certain  quality  of  crude  iron  may  be  produced.  In 
this  cafe,  {liould  a  newiron-ftone  be  fubflituted  for  one  whofe 
quality  and  effefts  are  already  known,  and  fhould  its  appli- 
cation be  productive  of  iron  lefs  carbonated  than  formerly,  it 
would  initantly  be  denominated  a  had  iron-ftone,  or  an  iron- 
llone  containing  bad  iron — an  alTertion  only  true  compara- 
tively fo  far  as  it  would  afFe6l  the  intereft  of  the  manufac- 
turer, unlefs  correfted  by  an  addition  of  fuel,  a  change  of  the 
mixtures  of  ores,  or  a  varied  application  of  the  lime-ftone 
ufcd  as  a  folvent  or  flux.  But  this  is  no  proof  that  the  qua- 
lity of  iron,  as  it  exilts  in  the  ore,  is  bad,  fince  a  larger  pro- 
portion of  coaks,  or  a  change  of  mixture,  which  incur?  no 
additional  expence,  cancorre6l  the  evil.  It  rather  fumifhes 
a  demonftration  that  the  iron  in  all  ores  is  the  fame;  but 
that,  in  calling  it  into  a  metallic  form,  the  quality  is  affefted 
chiefly  by  the  redu6lion  of  thofe  mixtures  originally  united 
with  it. 

As  the  quality  of  the  fuel  is  improved  in  a  dire6l  ratio  to 
the  quantity  of  carbon  which  the  coal  contains,  and  its  pu- 
rity, hence  arife  the  great  variety  of  coaks  ufed  iit  fmelting 
iron-ftones ;  fome  of  which  will  fmelt,  and  give  principle  to 
the  iron  contained  in  double  the  weight  of  the  fame  ores 
that  others  will.  From  this  then  may  be  deduced  another 
proof,  that  good  and  had  iron  are  terms  of  comparative 
meaning  only,  confined  to  fltuation.  Let  it  be  conceived 
that  a  change  of  fuel  oppofite  in  its  quality  to  that  nov\-  men- 
tioned was  to  take  place  ;  the  fame  quantity  of  ore,  which 
with  the  2:ood  coaks  would  have  aflbrded  metal  richly  carbo- 
nated, would  now  vield  its  produce  in  a  partial  degree,  and 
that  highly  oxygenated — almoft  unfit  for  any  purpofe-  The 
confequences  here  entailed  are  the  fame,  though  they  may 
be  attributed  to  difierent  caufes ;  the  former  as  derived  from 
the  hoftile  mixture  of  the  ore,  but  the  latter  as  arifing  from 
a  deficiency  in  the  quality  of  the  coaks, 
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Beiidcs  thefe  two  leading  inftruments  of  alteratiah  iri  the 
fmelting  proccfs^  inherent  in  and  derived  from  the  mate- 
mis,  good  and  bad  effects  may  be  produced  from  an  unjuft 
proportion  and  quality  of  the  lime-flone,  which  is  added,  iij 
order  that  the  proper  equilibrium  may  be  reftored,  and  the 
iron  properly  and  beneficially  revived. 

Taking  this  then  for  a  general  principle,  that  the  crude 
iron  contained  in  all  iron-ilones  is  the  fan"^,  and  that  it  can 
be  called  into  exiftence  as^  a  metal  of  all  the  various  degrees 
of  carbonation,  by  regulating  the  proportion  of  fuel,  and  of 
the  folvent;  I  fhall  proceed  to  mention  thofe  mixtures 
which  I  have  always  obferved  determine  the  future  quality  of 
the  CRide  iron. 

3 .  Argillaceous  iron-ftone  having  fine  clay  as  its  chief  com-« 
ponent  earth,  lime  in  the  next  proportion,  and  both  thefe 
nearly  deftitute  of  fand  ;  which,  when  properly  torrefied, 
exhibits  fibres  on  its  internal  furfaee,  of  a  brown,  dark- 
brown,  or  claret  colour,  running  either  in  fi:reaks  or  radi- 
ated, and  adhering  tenacioufly  to  the  tongue,  will  afford, 
with  a  moderate  proportion  of  coaks  and  lime-ftone,  iron  of 
the  fineft  quality,  poffcffing  ftrength  conjoined  with  an  inti- 
mate degree  of  fufibility. 

2.  Calcareous  iron-ftone,  that  which  contains  lime  as  its^ 
principal  earthy  mixture  ^  holding  clay  in  the  next  propor- 
tion, and  both  thefe  comparatively  unallayed  (totally  they 
never  are)  with  fand>  which,  when  regularly  torrefied,  af- 
fumes  a  variety  of  Ihades  generally  lio-hter  in  the  colour 
than  the  forn:ker  clafs  -,  which  fometimes,  and  fometimes 
not,  prefents  internal  fibres,  and  which  adheres  lefs  tena- 
cioufly to  the  tongue ;  always  contains  iron,  which  can  be 
revived,  richly  carbonated  with  a  comparatively  fmall  quan- 
tity of  coaks,  and  with  a  trifling  addition  of  lime.  Under 
this  ciafs  of  iron-ftones  are  found  thofe  which  produce  iron 
of  a  fufible  nature,  feldom  connected  with  ftrength,  but  va- 
luable for  its  utility  in  fine  caftings,  which  require  ornament 
more  than  durability.  It  is  alfa  from  this  fource  of  mixture 
iliat  I  would  trace  Uie  red  fhort  quahfy  of  bar-iron.    The 

nature 
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natiire  impofed  upon  crude  iron  in  the  blaft-furnace  by 
the  development  of  its  mixtures,  molt  commonlv  accom-. 
panies  it  through  ail  its  fublbquent  ftages  of  exigence  as  a 
metal. 

3.  f  hofe  iron-flones  whofe  component  parts  are  nearly  au 
equalifed  mixture  of  clay,  lime  and  fand,  which  torrefy  with 
a  flioht  deoree  ofadhefion  to  the  tongue,  aiTum in g  a  dark- 
red  or  brownifh  colour,  void  of  internal  fibre,  always  afford, 
with  the  local  proportion  of  fuel,  iron  of  an  intermediate 
quality  for  fufibility  and  foftnefs,  but  generally  poffeding 
Itrength  in  an  eminent  degree.  Such  iron  is  excellently 
adapted  for  the  nianufaclure  of  great  guns,  mortars,  and  the 
large  fpecies  of  machinery.  Its  application  to  the  purpofe  of 
bar-iron  making,  would  alfo  be  attended  with  the  moft  bene- 
ficial effe<Sts,  poffeffing  neither  the  extreme  of  fulibility  nor 
of  inHiiibilitv :  it  would  greatly  prevent,  inthe  manufa6luring, 
a  tendency,  which  iron  poffeffed  of  thefe  extremes  has,  to 
become  red  or  cold  fliort. 

4.  Iron-flones  which  unite  a  large  proportion  of  fand  with 
fparing  proportions  of  clay  and  lime,  v>  hich,  upon  being 
(lightly  expofed  to  heat,  exhibit  maffes  of  femivitrification, 
neither  obedient  to  the  magnet,  nor  adhefive  to  the  tongue, 
having  a  refractory  difpofition  to  part,  and  poffeffing  a  dark- 
blue  or  black  colour,  always  afford,  vvith  the  ufual  pro- 
portion of  fuel,  crude  iron  of  the  worft  quality,  either  as  to 
itrength  or  fulibility.  Such  metal  is  commonly  highly  oxy- 
ginated,  and  brittle ;  incapable  of  being  ufed  alone  for  anv 
melting  purpofe  ;  and,  v.  hen  applied  to  the  ufe  of  the  forge^ 
affords  malleable  iron,  which  poffeffes  the  cold  fhort  quality, 

Thefe  are  the  fjur  principal  claffes  under  which  I  have 
arranged  our  iron-ftones,  with  regard  to  their  tendency  to 
afford  their  iron  carbonated,  poffeffing  ftrength,  or  otherwifc, 
when  fmelted  in  the  blaft-furn^ce  with  a  determinate  quan-. 
tity  of  fuel.  As  this  claffiilcation  is  exactly  analogous  to  the 
rcfults  obtained  in  the  larg:e  way,  it  mav  fen^G  as  a  ground- 
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work  to  thofe  who  may  wifli  to  attain  a  pra6lical  knowledge 
of  thefe  ores^  fo  far  as  it  relates  to  their  manufa6liire. 

It  is  however  eafy  to  countera6t  the  natural  tendency 
which  every  iron-ftone  has  in  this  cafe,  to  afford  its  iron  of  a 
certain  quality,  and  to  make  each  of  them  yield  crude  iron 
of  all  the  different  degrees  of  fufibility  and  ftrength.  Is  it 
not  obvious^  that  iince  the  qualities  of  crude  iron  depend 
upon  the  mixtures  and  their  kinds  compofing  the  ftones, 
that  if  nature  be  affifted  by  adding  or  fubtrafting  from  them 
in  the  blaft-furnace,  every  quality  of  crude  iron  may  be 
produced  from  the  fame  iron-ftone  ?  I  have  feen  moft  of 
thefe  refults  determined  in  the  large  way,  and  the  whole  of 
them  beautifully  confirmed  in  the  affay-furnace. 

It  remains  with  the  prefent  manufacturer  to  conlider'whe- 
ther  it  will  be  more  his  intereft  to  reject  fuch  iron-ftones  as  are 
of  difficult  carbonation,  or  to  apply  the  neceffary  additional 
proportions  of  fuel,  capable  of  correcting  the  quality  of  fili- 
ceous  iron-ftones.  Not  fo,  however,  to  thofe  who  may  at 
fome  future  period  fucceed  him ;  neceffity,  at  all  times  inge- 
nious, affifted  by  the  increafing  light  which  fcience  daily 
flieds  over  our  manufactures,  will  devife  the  means  of  callino; 
Into  profitable  exiftence  the  metal  contained  in  all  thofe 
ores  which  may  have  fallen  into  difrepute  in  the  prefent 
day,  or  from  which  at  this  time  it  is  thought  impracticable 
to  extract  metal  in  the  large  way. 

The  ufual  criterions  by  which  iron-ftone  is  judged,  whe- 
ther it  be  fufficiently  rich  in  iron  for  the  purpofe  of  fmelting, 
$re  the  following : 

I .  The  degree  of  tenacity  wdth  which  it  adheres  to  the 
tongue  after  torrefaCtion  :  2.  Its  colour:  3.  The  obedience 
to  the  magnet  when  pulverifed :  4.  By  depriving  of  its  iron 
%  given  weight  of  the  ore,  in  contaCt  with  charcoal  and  fu- 
fible  earths  in  the  affay-furnace. 

The  firft  and  third  of  thefe  methods  are  liable  to  great 
<£rror-    The  adhefton  to  the  tongue  will  be  ziiore  in  propor- 
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lion  to  the  quantity  of  clay  and  its  kind  contained  in  the 
Hone,  than  to  its  real  contents  in  iron.  Iron-ftone  may  alfo 
be  torrefied  in  fach  a  manner  as  to  deprive  its  internal  furface 
of  this  property ;  as  it  is  only  peculiar  to  the  ftone  at  a  cer- 
tain ftacre  of  torrefaclion. 

The  influence  which  the  magnet  poflefles  over  iome  ores 
of  iron  is  no  direft  proof  of  the  quantity  of  iron  contained  ; 
as  fome  ores  which  contain  15  parts  in  100  are  completely 
magnetic,  while  others  again  that  contain  60  to  70  parts  of 
iron  in  100  are  not  in  the  fmalleft  degree  affeaed  with  this 
property.     The  macrnetic   teft  is  more  ufed  to  afcertain  the 
exiftent  ftate  of  the  metal,  whether  mineralifed  with  an  acid, 
combined  with  fulphur  or  with  oxygen,  or  exifting  in  a  dlf- 
engaged  ilate  more  or  lefs  metallic.     No  iron-ftones  which 
in  their  native  ftate  contain  their  iron  mineralifed  with  oxy- 
sen,  or  in  the  ftate  of  an  oxyde,  completely  difperfed  through 
an  intimate  combination  of  clay,  lime  and  filex,  containing 
water,  carbonic  acid,  and  fometimes  concrete  fulphur,   are 
obedient  to   the  magnet  till  fuch  time  as  torrcfaaion  has 
pafled  upon  them,  either  expofed  to  open  air,  or  in  contacl 
with  charcoal  in  clofe  veflels.     If  this  procefs  is  continued 
for  a  ihort  time,  the  whole  mafs  will  become  obedient ;  but 
this  affecTiion  will  ftill  depend  upon  the  relative  quantity  of 
concrete  oxygen  fixed  with  the  iron.     Individually,  how- 
ever, iron-ftones  are  affeded  by  the  proportion  of  heat  con- 
veved  to  them  while  torrefs'ing.     If  the  quantity  communi- 
cated has  been  fparing,  fo  as  not  to  have  carried  off  all  the 
water,  carbonic  acid,  &c.  the  magnetic  virtue  will  alfo  be 
proportionally  abfent :  if  the  diffipatlon  of  thefe  fubftances 
has  been  complete,  the  magnet  will  poffefs  an  influence  in 
the  exad   ratio  of  the  quantity  of  oxygen  which  remains 
combined  with  the  metal.     Should  it  happen  that  a  degree 
of  heat  capable  of  exciting  fufion  is  applied,   the  mafs  will 
then  rapidly  lofe  its  magnetic  obedience  by  an  extra-fixation 
of  oxygen^  if  driven  fo  far  as  to  make  it  exhibit  a  femi-vitri- 
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fied  appearance,  this  principle  would  be  found  to  be  entirely 
annihilated. 

Although  the  colourwhich  iron-ftones  afTume  in  torrefy- 
ing intimately  depends  upon  the  degree  of  heat  prefented  to 
them  in  the  operation  of  burning,  yet,  by  regulating  this 
agent  in  a  proper  manner,  an  accurate  knowledge  may  be 
formed,  not  only  of  the  probable  quantity  of  iron,  but  everi 
of  its  tendency  to  become  carbonated  in  fmelting.     The  ex- 
pulsion of  the  water  and  acid  leaves  the  combined  earths 
more  expofed  to  determination.     The  fmall  fpecula  of  filex 
arediftinaiy  difcerned  j  adhelion  to  the  tongue  develops  the 
prefence  of  clay;   and  lime  is  indicated  by  its  afluming  a 
whitifh  colour,  either  ftriated,  or  diffeminated,  approaching 
towards  the  furface  of  the  Ibne. 

The  laft  method  mentioned,  namely,  that  of  depriving  d, 
given  portion  of  ore  of  its  iron,    is  the  moil  confonant  to 
truth  and  to  the  ideas  of  the  manufadurer.     Acids  may  be 
ufed  as  a  check  upon  the  affay  by  fufion ;  but  this  intricate, 
or  rather  this  flow  procefs  is  chiefly  reforted  to  by  chemifts, 
and  feldom  goes  beyond  the  bounds  of  the  laboratory.     In 
affaying  by  fufion,  not  only  the  quantity  of  iron  may  with 
precifion  be  afcertained,  but  alfo  the  quality  of  crude-iron 
likely  to  be  produced  from  the  ore,  with  the  local  proportions 
of  fuel  in  the  large  way.     The  earths  formerly  united  with 
the  iron,   now  become  fufed  with  thqfe  added  for  folvents. 
Thefe  float  upon   the  furface  of  the  extrafted  metal,  and, 
when  cold,  may  afford  information,  from  their  colour  -md 
tranfparency,  concerning-  the  regulation  of  fliture  propor. 
tions  upon  a  more  extended  fcale.     This  fubjed  I  fhall  more 
mmutely  illuftrate  in  a  fubfequent  paper  on  the  a%ing  of 
iron-ores  by  fufion. 

The  ourning  or  torrefying  of  iron-f^ones,  known  in  the 
^argewayby  the  rather  improper  term  o'i  .calciiiation,  con^ 
fifts  in  expofmg  the  flone  to  a  certain  degree  of  heat  in  con- 
taa  with  air,  in  order  to  difpel  thofe  fubllances  which   it 
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itontalns^  capable  of  aiTumIng  the  aerifomi  ftate  by  the  com-. 
binAlion  of  caloric.  This  operation  ought  ^Q  b^  performed 
in  a  pro2:reffive  heat,  always  {hort  of  fufion.  The  water  i* 
.then  tlowly  evaporated  without  being  decompofed  j  the  ca- 
loric unites  to  the  carbonic  acid,  which  foon  affumes  thQ 
rafeous  itate  ;   and  iaftly,  the  fulphur,  if  any,  fublimaics. 

This  procefs  is  eflentially  neceilary  to  be  performed  before 
the  irgn-flone  is  introduced  into  the  hlaft-furnace.  Were 
raw  iron-ftone,  or  ore,  precipitated  in  the  violent  heat  of 
the  fmelting-furnace,  the  water  and  acid  would  inftandv  be 
decompofed  ;  the  oxygen  would  partly  unite  to  the  iron  in 
addition  to  the  fixed  quantity  peculiar  to  each  ore,  and  part 
of  it  would  oxygenate  the  fulphur,  either  of  the  ore,  or  of 
the  pit-coal,  a  portion  of  which  is  always  prefent  in  the 
furnace.  The  whole  mafs  would  then  be  precipitated  ia 
fufion,  and  a  dark  porous  lava  obtained,  contain ino-  iron 
more  difficult  to  be  revived  than  ever,  owing  to  the  grea^ 
quantity  of  oxygen  combined  with  it.  In  cafes  of  this  kind, 
the  difengaged  hydrogen  manifefts  its  efcape,  by  chang:inop 
the  colour  of  the  flame  from  a  mellow  white  to  a  pale  fickly 
blue. 

It  muft  from  all  this  appear  obvious,  that,  when  torre-s. 
faction  has  been  properly  condu(Si:ed,a  very  confiderable  part 
by  weight  of  the  whole  will  be  difiipated  :  the  abfence  of 
thefe  volatile  fubftanccs  always  leaves  the  iron-flones  more 
or  lefs  magnetic.  The  lofs  of  weight,  however,  is  very  dif- 
ferent in  the  various  claflcs  of  iron-ftones,  even  when  they 
are  all  expofed  for  the  fame  length  of  time  to  a  deo-rce  of 
heat  capable  of  expelling  thofe  mixtures,  which,  under  fuch 
circumftances,  aflume  the  gafeous  ftate. 

I.  Calcareous  iron-ftone,  when  properly  expofed  to  tor- 
refaftion,  lofcs  more  of  its  weight  than  either  of  the  other 
tw9  clafles.  Where  the  lime  is  abundant,  I  have  found  this 
iron-  ftone  lofe  38  per  cent,  but  more  commonly  35  and  36 
per  cent,  of  water,  carbonic  acid,  and  fulphur. 
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2.  Argillaceous  iroii-flones,  expofed  to  a  limilar  degree  of 
heat,  and  treated  in  the  fame  manner^  commonly  lofe  in 
weight  from  32  to  35  per  cent. 

3.  Siliceous  iron-ftones  always  give  ontlefs  weight  when 
expofed  to  torrefaftion  under  limilar  circumftances  with 
other  ftones.  In  common  they  lofe  from  27  to  30  per  cent, 
I  have_,  though  rarely_,  found  them  to  give  out  25  per  cent, 
onlv. 

The  extreme  lofs  of  weight  in  each  clafs  muft  be  confi- 
dered  as  the  utmoft  point  to  which  torrefaelion  can  with 
fafetv  be  urged,  without  expofing  the  iron-ftone  to  an  accu- 
mulation of  weight  by  the  combination  of  oxygen. 

From  the  varioufly  compounded  natures  of  iron-ftones 
arife  the  various  calculations  of  the  lofs  which  they  are  faid 
to  fuftain  in  burning:,  at  different  iron- works.  Fields  of 
iron-flone  are  commonly  impreffed  with  a  general  dillin- 
guifliing  chara^leriftic  feature  :  fome  are  of  the  calcareous 
genus;  fome  of  the  argillaceous;  and  others  again  have  a 
more  intimate  alliance  with  filex  than  the  former  two. 
Hence  we  find,  at  thofe  works  where  the  chief  fupply  is 
drawn  from  the  argillaceous  iron-ftones,  that  the  lofs  intor- 
refacbion  on  the  great  fcale  is  computed  from  30  to  33  per 
cent.  Where  calcareous  iron-ftones  form  the  chief  fupply, 
the  lofs  is  eftimated  at  from  '^^  to  37I  per  cent.  Few  or 
no  iron- works  are  obliged  to  have  recourfe  to  iron-ftones 
abounding  with  fand  for  their  chief  confumption  :  a  general 
eftimation  of  the  lofs  fuftained  by  this  ftone  in  the  large 
way  is  therefore  difficult  to  be  made,  though,  I  have  heard, 
that  at  fome  works  35  per  c^nt.  was  all  that  was  allowed  to 
be  expelled  during  burning.  Nature  has  been  extremely 
kind  in  the  formation  of  our  fecondary  ores  of  iron ;  as  the 
bulk  of  them,  that  contain  iron  fufficient  to  entitle  them  to 
be  fmelted,  are  combined  with  fuperior  proportions  of  clay 
and  lime. 

As  the  burning  or  torrefying  of  iron-ftones  is  of  great  im- 
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portance  to  the  manufafturer,  and  as  it  may  be  in  fome  re- 
fpedls  gratifvdng  to  the  man  of  fcience,  I  {hall  particularly 
enter  into  the  various  phenomena  attending  the  operation  ; 
dividing  torrefaction  into  two  clafles  :  that  which  deprives 
iron-ftones  of  certain  fubflances  capable  of  becoming  aeri- 
form by  the  combination  of  caloric  in  contact  with  atmo- 
fpheric  air  ;  and  that  which  deprives  ores  of  their  oxygen — 
hence  called  de-oxv2;enation — by  heating  them  in  conta6i 
with  charcoal^  in  clofcd  vefTels,  or  in  cavities  impervious  to 
the  external  air. 

I.  The  confequences  of  heating  iron-ftone  expofed  to  air 
is  a  lofs  of  water,  fulphur^  and  carbonic  acid*.  A  fmall 
portion  of  oxygen  may  at  times  be  unfixed,  when  the  fuel 
may  chance  to  come  into  contaftwith  the  heated  iron-flone 
under  a  partial  exclufion  from  air.  But  the  aflbciation  of 
circumftances  neceflary  to  efteft  this  can  fo  feldom  be  the 
effeA  of  chance,  that  it  is  never  to  be  looked  for  with  cer- 
tainty. When  the  operation  is  properly  performed,  the  laft 
particle  of  acid  and  water  may  be  expelled.  But  this  point 
is  difficult  to  be  afcertained  with  any  degree  of  exactitude : 
for,  in  proportion  as  thefe  gafeous  fubftances  are  carried  offj, 
the  metal  becomes  more  and  more  revived,  of  courfe  more 
and  more  liable  to  attra6l,  and  fix  oxygen  by  the  decompo- 

*  I  have  feen  fonne  iron-ftones  in  torrefying  depofit  a  beautiful  oxyde 
upon  their  furface,  of  a  lake  colour,  and  light  as  down.     The  fame  fub- 
ftance,  I  have  obferved,  efflorefced  upon  the  furfa:e  of  the  fracture  of 
highly  oxygenated  crude  iron,  which   had  been  broken  immediately  after 
the  metal  had  loft  its  fluidity.     From  this  coincidence  of  eiFeft,  I  am  in- 
clined to  fuppofe,  that  the  oxyde  depofited  on  the  iron-ftone  in  burning  is 
the  confequence  of  the  decompofition  of  the  fulpLuric  acid  ;   a  portion  of 
which  had  been  mineralifed  with  the  ftone,  holding  iron  in  folution  :    and 
that  in  the  latter  it  was  occalioned  by  a  fuperabundance  of  oxygen  in  the 
blaft-furnace,  probably  from  the   introdu£lion  of  raw  iron-ftone,  which 
had  efcaped  the   effefts  of  the  fire  :  that  the  fulphur,^  as  formerly  ftated, 
had  become  oxygenated,  dillolving  a  portion  of  the  metal ;   which  was 
again  depcTited  in  the  ftate  of  a  calcined  fulphat,  when  the  acid  was  fuf- 
fered  to  cfcape,  by  being  freely  expofed  at  a  high  degree  of  heat  to  open 
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fition  of  the  ignited  gas ;  and,  as  the  laft  portions  of  the  acid 
and  water  are  diflilHng,  the  flonc  is  apt  to  gain  weight  by  the 
calcination  (oxygenation)  of  its  iron.  This  will  pofitivelybe 
the  cafe  when  the  heat  is  carried  beyond  the  neceflary  degree, 
and  is  indicated  bv  the  iron-ftonefwellino-in  bulk,  becominac 
fpecifically  lighter  and  porous  on  the  furface^  but  gaining 
\veight  in  a  great  degree  internally.  As  oxygenation  goes 
on,  the  magnetic  virtue  decreafes^  until  at  laft  it  becomes 
entirely  annihilated. 

The  firft  ftage  in  torrefa61:ion  is  indicated  Hy  the  firfi: 
general  change  of  colour  in  the  iron-flone.  This  is  com- 
monly a  faded  blood  colour,  more  or  lefs  dark  according 
to  the  quantity  of  lime  prefent.  t 

I  have  repeatedly  made  ufe  of  all  the  various  ircn-ftones, 
in  the  ftate  of  a  fine  powder^  in  order  to  afcertain  Vv'hat  was 
the  weight  loft  by  eacli  clafs  in  its  tranfition  from  its  native 
hue  to  the  firft  ftage  of  an  affumed  colour.  And  I  am 
enabled  to  ftate  the  following  as  an  average  of  the  refults 
obtained  on  this  head;  Calcareous  iron-ftones  give  out  6 
parts  in  ico  of  the  raw  mineral^  argillaceous  iron-ftones,  5; 
and  filiceous  irou-ftones,  4^. 

If  the  pulverifed  iron-ftone  is  thrown  into  a  vefiel  red 
hot,  this  lofs  Will  be  efFecled  in  two  minutes.  The  chano-e 
of  colour  is  immediately  effetSled  on  thofe  parts  in  contaft 
with  the  heated  iron.  The  Vvhole  is  brought  into  contact 
with  it;  and  when  thrown  out,  the  magnet  will  be  found 
to  have  acquired  a  perceptible  influence  over  it.  When  the 
powder  is  firft  throw^n  in,  a  flight  decrepitating  noife  is 
heard  for  a  few  feconds.  This  operation  may  alfo  ferve  to 
iliew  the  prefence  of  fulphur,  or  of  its  acid.  When  in  the 
former  ftate  it  inftantly  takes  fire,  and  burns  with  a  dark 
lambent  flame.  When  the  acid  is  prefent,  it  is  eailly 
known  by  the  fuffocating  fum.es  difengaged  by  the  a6liou 
of  heat. 

The  application  of  heat  beyond  the  firft  ftage  of  colour, 
caufes  the  iron-ftone  to  pafs  through  a  variety  of  fliades., 

Th^fe, 
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Tliefe,  as  in  metallic  fubftances,  are  the  effefts  of  the  ])re- 
fcnce  of  air  at  certain  degrees  of  heat*.  As'the  progreffive 
difiipation  of  the  volatile  mixtures  takes  eft'eft,  the  colour 
deepens  j  and^,  according  to  the  nature  of  the  iron-ftone, 
becomes  fixed,  of  a  brown,  dark  brown,  or  dite^  claret 
colour.  Thefe  indicate  the  almoft  entire  expuifion  of  the 
water,  acid,  &c.  In  this  ftate  all  iron-ftones  are  poffelTed 
of  macrnetic  attraction,  and  exhibit  the  various  phenomena 
already  defcribed,  as  being  peculiar  to  their  refpeclive  na- 
tures. 

The  methods  commonly  in  ufe  for  torref\'ing  iron-ftone, 
in  the  large  way,  are  of  two  different  kinds  :  that  of  burn- 
ing in  kilns  or  conical  fornaces  ;  and  that  of  expoiino;  iron- 
Itone  in  open  air,  ftratified  with  coals,  to  combuflion.  The 
former  is  ufed  in  fome  places  in  Wales ;  the  latter  is  almoin 
univerfally  adopted  in  England,  and  totally  fo  in  Scotland. 

In  the  operation  with  furnaces,  they  become  filled  entirely 
with  iron-ftone,  except  a  ftratum  of  coals  in  the  bottom, 
which  is  afterwards  inflamed.  The  combuftion  rs  then 
carried  on  by  means  of  a  current  of  air  pafling  through  the 
furnace,  and  forcinor  the  heat  along;  with  it.  When  the 
iron-fl:one  is  deemed  fufficiently  burnt,  the  regifter  is  fliut 
up ;  and  the  combuftion,  no  longer  maintained  by  means 
of  external  air,  foon  dies  away,  and  leaves  the  furnace  to  cool. 

The  moft  common  method,  however,  of  burning  iron- 
ftones,  coniifts  in  levelling  a  piece  of  ground,  and  covering 
it  with  a  layer  of  fmall  pit-coals.  This  is  of  various  thick- 
nelTes,  4,  6  or  8  inches,  according  to  the  height  the  pile  is 
to  be  built,  and  the  nature  of  the  iron-ftone.  Upon  this 
ftratum  of  coals  the  pieces  of  iron-ftone  are  imbedded,  as 
near  to  the  fame  fize  as  poftTiblCj  in  order  that  all  may  be 
equally  acled  upon^     Thefe  are   reared  to  various  heights, 

*  From  fmooth-lurfaccd  iron-ftones  and  ores,  when  expofed  to  heat 
partially  fheltered  by  charcoal  dtift  from  the  aftion  of  air,  1  have  obtained 
all  the  (hades  of  colour  peculiar  to  poli(hed  iron  and  fteel ;  but  with  Icfs 
ef  ilie  metallic  iuflre,  owing  to  the  furface  being  more  porous. 
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1 8,  30  to  24  inches,  the  determination  of  its  height 
depending  upon  circumftances.  The  furface  is  a  fecond 
time  levelled,  by  introducing  fmall  pieces  of  iron-ftonc 
betwixt  the  interllices  occafioned  by  the  angles  of  the  larger. 
This  attain  receives  a  covering  of  fmall  coals,  feldom  ex- 
ceeding 3  inches  in  thicknefs.  Upon  this  is  reared  the 
fubfequent  building,  always  gradually  narrowing  itfelf  till 
it  has  alTumed  the  fliape  of  a  ftout  wedge,  with  its  bafe 
refting  upon  the  ground.  After  this  is  efte6led,  the  whole 
of  the  external  furface  receives  a  complete  covering  of  the 
fmalleft  fort  of  coals.  The  pile  is  kindled  by  applying 
burning  coals  to  the  ground  ftratum.  This  creeps  llowly 
alono; ;  heats  the  fione  upwards ;  kindles  the  fecond  layer 
of  fmall  coals,  and  ultimately  inflames  the  whole  mafs  from 
top  to  bottom. 

When  the  coals  are  confumed,  the  pile  gradually  cools, 
and  in  8  or  10  days  may  be  wheeled  away  to  the  furnace. 

The  quantity  of  iron-ftone  burnt  at  one  time  is  various 
at  difterent  and  even  at  the  fame  places ;  fome  kinds  re- 
quire to  be  b'jrnt  in  fmaller  heaps,  owing  to  their  nature 
and  fuiibilitv.  At  fome  works  the  fires  extend  from  50  to 
60  yards 3  and  it  is  not  uncommon  to  fee  ikilful  workmen, 
at  one  end,  adding  frefh  materials  to  the  burning  pile; 
while  others,  at  the  oppofite  end,  are  employed  wheeling 
away  that  which  the  fire  has  left  fufficiently  burned  for  the 
purpofe  of  the  furnace.  Fires  that  extend  from  30  to  60 
feet  in  length  are  more  common  3  from  10  to  i6  feet  wide, 
and  about  5  feet  high. 

At  moft  iron-works  a  local  opinion  exifts,  to  what  degree 
of  heat  iron-tlone  ought  to  be  expofed  before  it  is  properly 
fit  for  the  blaft-furnace.  All,  however,  agree  that  burning 
is  neceflary  ;  though  few  give  an  accurate  reafon  why.  The 
onlv  one  I  have  heard  adduced  is,  that  iron-floneis  calcined 
in  order  to  burn  out  the  fulphur  and  other  heterogeneous 
mixtures.  Hence  arife  a  diverfity  of  opinions,  chiefly 
founded  upon  individual  notions  of  the  fixity  or  volatility  of 

fulphur. 
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fulphur.  Some  contend  that  fulphur  is  eafily  difplaced,  and 
that  therefore  the  iron-ftone  fliould  be  moderately  calcined; 
left  the  fulphur  from  the  coal  ufed  in  burning  it  fliould 
enter^  and  again  hurt  the  quality  of  the  iron.  On  the  other 
hand,  it  is  faid  that  fulphur  is  of  difficult  expulfion  from  the 
centre  of  the  ftone,  as  it  is  never  feen  going  off  till  a  bright 
red  heat  forcibly  expels  it;  and  therefore  it  is  highly  re- 
quilite  the  iron-ftone  fliould  be  long  and  violently  expofed 
till  the  laft  portion  is  got  rid  of.  To  effect  this,  therefore, 
the  heat,  fay  they,  ought  to  be  urged  till  fuch  time  as  the 
ftone  has  indicated  figns  of  fufion,  or  has  partially  fuffered 
thereby.  In  order  to  give  ftrength  to  this  opinion,  thofe 
who  adopt  it  add,  that,  by  fuch  fevere  calcination^  the 
volume  of  ftone  is  reduced,  becomes  heavier,  and  that  it  will 
confequently  occupy  lefs  room  in  the  blaft-furnace ;  of 
courfe  it  is  imagined  that,  bulk  for  bulk,  the  iron-ftone 
becomes  richer  in  iron  than  when  in  a  raw  ftate. 

Thofe  who  are  acquainted  with  the  oxydation  of  metals, 
and  the  confequent  increafe  of  weight,  will  at  once  difcover 
the  fource  of  this  error,  and  readily  conceive,  that,  after  the 
metal  in  the  iron-ftone  has  be<:ome  partially  difengagcd  by 
the  expuliion  of  water,  carbon  acid,  fulphur.  Sec.  forming 
frequently  a  third  part  of  the  whole  weight,  it  will  become 
an  object  of  attack  to  the  oxygen  of  the  atmoiphcric  air; 
the  combination  of  which  with  the  iron  alone  adds  to  the 
actual  increafe  of  weight,  and  not  the  tranfpofition  of  the 
particles  of  metal  from  one  piece  of  iron-ftone  to  another. 
It  muft  alfo  be  obvious  that,  where  fuch  fallacious  pre- 
judices have  taken  root,  the  confequences  muft  frequently 
be  fatal  to  the  interefts  of  the  manufacturer ;  as  fuch  iron- 
fiones,  literally  calcined,  muft  rec^uire  an  additional  portion 
of  fuel  to  furnifli  carbon  to  carry  off  the  fuperadded  oxygen. 

It  is  fomewhat  remarkable  that  the  phenomena  attending 
the  oxydation  of  iron  fliould  be  entirely  unknown  at  iron 
manufactories.  Such  a  procefs  is  never  dreamt  of,  and 
even  the  declaimers  again  ft  fevere  torrefactiou  only  account 

for 
5 


2c8  Oji  the  Component  Parts  of  Iron-Jtones i 

for  the  increafe  of  weight,  by  aiTerting  that  the  earthy' 
parts  are  burnt  out  and  nearly  confumed,  and  that  the 
inetalHc  parts  only  remain,  deftroyed  however  in  their 
nature   and   reduced  to  a  c'lndt-f, 

Wc  are  not  to  wonder,  therefore,  at  the  uncertain  refults 
t^'hich  the  untutored  manufaclurer  obtain^,  until  fuch  time 
as  £  long  courfe  of  experience  has  taught  him,  that,  by  com- 
bining certain  caufes,  good  or  bad  eiTe«Sls  are  the  confe- 
quence.  Even  at  laft  he  ftill  rcfls  upon  an  unftable  bafis  : 
deftitute  of  the  cotrecSl  operation  of  principle,  and  incapable 
of  preventing  an  evil  from  a  total  ignorance  of  its  real 
fource  of  a6lion,  he  can  only  in  the  end  avoid  it  after  a 
multiplicity  of  movements,  wherein  he  finds  his  practical 
knowledge  increafed  at  the  expence  of  a  cOnfiderable  facri- 
iice  of  property. 

How  much  more  enlightened  would  be  the  mind  of  the 
manufaclurer,  were  he  to  attend  minutely  to  the  phenomena 
developed  in  ail  the  ftages  of  his  procefs,  and  fatisfy  himfelf 
as  to  the  radical  principles  of  action  in  each  individual  ftaore  1 
In  doing  this,  chemical  minutenefs,  the  terror  and  butt  of 
the  unphilofcphifed  mind,  is  not  abfoltitely  indifpenfible  ;- 
and  yet  every  thing  may  be  afcertained  necellary  to  be  known 
for  the  production  of  certain  determinate  qualities  of  crude 
iron. 

He  would  then  eafily  comprehend  that  all  iron-ftones 
contain  lefs  or  more  water  of  ^ryftallifation,  and  that,  being 
combined  with  a  certain  proportion  of  lime  neutralifed 
■with  carbonic  acid,  it  is  necelTary  that  they  be  e:<pofed  to  a 
heat  fufficient  to  expel  the  firft  and  laft  of  thefe  as  well  as 
fuiphur.  The  reafon  has  already  been  given,  and  the  con- 
sequence fliall  be  once  more  dated.  The  evil  eiFecls  producecf 
by  introducing  raw  iron-ftones  into  the  blaft-furnacc,  are  lefs 
owing  to  the  fmall  portion  of  fulphur  contained  in  moft  of 
them,  efpecially  in  balls,  (the  vapours  of  which  arife  eve« 
from  the  fofteft  crude  iron  when  fluid,)  than  to  the  dc-' 
compoiition  of  water  and  acids^   each  of  which  gives  upr 

a  pro- 
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a  proportion  of  oxygen   to  the  metal,   chieliy  before  fepa- 
ration  is  effected. 

Does  it  not  then  unqueftionably  follow,  that  if  the  quan^ 
tity  of  charcoal  in  the   furnace  formerly   was  fufficient  to 
take  up  the  oxygen  exifting  in  the  ore,   and  to  afford  car- 
bonated crude-iron,  that  if  a  further  quantity  of  this  princi- 
ple IS  added,  by  whatever  means,  part  of  the  charcoal  which 
formerly  went  to  carbonate  the  iron  now  combines  with  the 
fuperadded  oxygen  to  form  carbonic   acid;    of  courfe   the 
metal  will  be  deprived  of  its  carbon,  become  white  in  the 
fradure,  and  may  then  juftly  be  denominated  oxygenated 
crude-iron.     The  fame  application  to  principle  would  alfo 
inform  the  merely  pra^ical  man,  that  when  iron-ftone  is 
completely  deprived  of  thofe  fubftances  which  affume  the 
gafeous  ftate  by  the  combination  of  caloric  at  a  moderate 
temperature,  it  is  then  fufficiently  prepared  for  the  furnace. 
This  is  always  indicated   by  the   colour  which  the  ftone 
affumes  varying   from   a  brown   to  a  dark   claret.     Blues 
always  fucceed  this  lliade;   and  the  fmalleft  appearance  of 
blue,  however  light,   is  a  certain  fign  that  the  external  air 
has  made  an  impreffion  upon  the  particles  of  metal,   by 
fuperoxygenating  them.     Inftead  therefore   of   expelling  a 
further  quantity  <i<i  heterogeneous  matter,  a  principle  is  added 
the  moft  noxious  and  deftrudive  to  the  exiftence  of  iron  in 
a  metallic  form. 

The  phenomenon  of  iron-flone  becoming  heavier  in  the 
fire,  would  no  longer  be  explained  by  affuming  vague  af- 
fertions  incompatible  with  and  inadmiffible  to  common 
fenfe.  Upon  finding  two  pieces  of  iron>ftone  in  the  fame 
fire,  which  have  to  appearance  been  affeded  in  a  widel/ 
different  manner  by  the  heat;  the  one  hea\7,  of  a  black 
blueilh  colour;  the  other  light  and  porous:  'the  practical 
man  would  now  no  longer  fay  that  the  metal  from  the 
porous  piece  had  efcaped  by  thefe  pores,  and  entered  into 
the  ponderous  one;  and  that  the  accumulation  of  weight 
Jn  the  latter  was  entirely  owing  to  it  abftraaing  the  me'tal 
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from  the  former.     Widely  different  indeed  would  be  tfie 
conclufion.     He  now  would  have  learned  that  metals  arc 
combuftible  bodies ;    that  under  certain  circumftances  iron 
IS  one  of  the  moll  inflammable  in  the  group ;   that,  during 
its  combuftion,   it  decompofes  the  air  that  maintains  the 
combultion,   and  fixes  one  of  its  elements  in  fpite  of  the 
powerful  affinity  exerted  upon  it  by  the  caloric ;    and  that 
"by  this  procefs   alone  it  increafes  its  volume  and  weight. 
The  porous  mafs  of  iron-ftone  would  now  be  defcribed  as 
having  had  its  iron  completely  faturated  with  oxygen  at  a 
very  high  temperature ;  that  an  imperfeft  ftate  of  fufion  had 
been  the  confequence;    and  that  a  combination  of  thefe 
circumftances,  afting  for  a  confiderable  length  of  time,  had 
volatilifed  and  carried  off  a  very  confiderable  portion  of  the 

metal . 

On  the  fame  principle  would  be  explained  the  increafe  of 
weio-ht  in  the  more  ponderous  piece ;  it  would  then  readily 
be  conceivecj,  that  the  fame  aflbciation  of  circumftances  had 
not  been  prefent ;  but  that  the  iron  had  gained  in  weight 
by  the  addition  of  oxygen  at  a  temperature  ftiort  of  fufing 
and  volatilifing  the  oxvd. 

What  I  have  further  to  ftate  on  this  fubjeft  ftiall  be 
forwarded  for  the  next  Number  of  the  Philofophical  Maga- 
'zinc.  In  the  mean  time  I  Ihall  fubjoin  a  few  remarks 
which  may  be  conudered  in  the  light  of  a 

ToJ^fcript  to  the  Paper  on  the  Principles  of  Iron  and  SteeL 

In  that  paper  (Phil.  Mag.  Vol.  II.  p.  165)  I  ftated  that 
the  carbon  which  exifts  in  fteel  is  in  an  elaftic  or  aeriform 
ftate.  In  a  long  feries  of  experiments  which  I  made  on 
the  diffolution  of  crude-iron  and  fteel  in  various  acids  and 
in  water,  I  always  obtained  carbon  from  the  former  in  a 
crude  concrete  form  ;  but  the  carbon  in  fteel  always  eluded 
my  fearch,  and  never  appeared  till  fome  days  afterwards,  in 
the  mai^per  of  a  greafy  pellicle^  thia  and  tranfpareiit  upon 

the 
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the  furface   of  the  fluids.      This-circumftance  confirmed 

■xhat  had  long  been  evident  to  me,  from  a  knov.  ledge  of  the 

pnnciplesand  the  mode  of  conveying  them  in  manufafturino- 

both  thofe  ftates  of  iron,  that  the  carbon  in  crude  iron  and 

thatmfteel  exiftedinawidelydifffcrent  modeofunion.  And  as 

m  the  latter  it  exifted  not  in  a  crude  ftate,  I  was  led  to  con- 

Glude  that  an  a;riform  chemical  union  was  eflbaed,  durino- 

the  procefs  of  cementing  the  ftcel,  by  the  a<rencv  of  the 

caloric  on  the  charcoal,  which  ftratifies  the  bars  during  the 

operation. 

In  my  correfpondence,   however,-  with  the  Editor  of  the 
Ph.lofophical  Magazine,   he   threw  out  fome  hints   that  a 
different  k,nd  of  chemical  union  might  be  effected  by  the 
iame  agency,   and  that  in  fteel  the  carbon  mi.Tht  exift  in 
a  concrete  ftate,  though   not  crude -neutral,  "thoueh  not 
aeriform.      This  combination,    which    I   had   overlooked, 
{Jmmanum  eft  errare!)  appeared  fo  highly  probable  that  I  re- 
furaec,  my  experimems ;   and  I  am   happy  i„  now  ftating 
that  this  Idea  was  juft,  as  I  have  fince  obtained  from  fteel 
carbon  ,n  the  ftate  of  an  impalpable  powder,  bv  the  follow- 
ing  fimple  operation. 

I  introduced  into  a  glafs  velTel  a  plate  of  poliflied  fteel, 
and  poured  upon  ,t  as  much  clear  rain  uater  as  covered  it 
three  inches.     In  this  ftate  it  remained  for  50  davs,  during 
which  time  I  carefully  obfen-ed  the  agency  of 'the  water 
upon   the  metal.      Twenty-four  hours   after  introduction, 
mmute  flakes  were  obferved  floating  lightly  in  the  water; 
they  increafed  on  the  fecond  and  third  davs,  and  fell  Gradu- 
ally towards  the  bottom.    As  thefe  accumulated,  the  furface 
of  the  water  became  covered  with  the  fame  carbonaceous 
pelhcle  mentioned  above*,  exaaiy  refembling  the  coloured 
him  which  IS  frequently  found  floating  upon  the  furface  of 
(pnngs  where  iron  is  precipitated  from  the  carbonic  acid. 

^ZtfV!r"  ""'"""'  '™"  "ndenve«  a  fimilar  immerfio.  in  a 
ftp.rate  uffd,  but  exliibited  no  difengagemcnt  of  carbon  in  this  ftate. 

'■  '  During; 
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During  the  Immerfion  of  the  fteel^  a  double  affinit}'  \va? 
exerted  ;  part  of  the  oxygen  of  the  decompofed  water  united 
to  the  carbon  to  form  carbonic  acid  :    this  union  was   at 
any  time  highly  facilitated  by  ralfing  the  temperature  of  the 
water.     The  precipitate  and  oxyd  upon  the  furface  of  the 
plate  then  became  covered  with  tranfparent  bubbles^  which 
remained  if  the  temperature  was  decreafcd;  but  on  the  con- 
trary rofe  to  the  top  and  efcaped,  if  the  heat  was  augmented. 
The  other  affinity  excited  was  that  of  the   oxygen  upon  the 
iron  ;  which  it  (lowly  oxydated,   covering  the  furface  at  iirft 
with  a  flisht  yellow  membrane  of  the  thicknefs  of  gold  leaf. 
This  daily  increafed,  and  at  the  end  of  fifty  days  had  ac- 
quired firmnefs  and  confiftency.     After  carefully  drying  the 
plate,  I  began  to  feparate  the  oxyd  from  the  furface.     This 
eafily  parted  in  fcales,  and  under  It  I  found  the  furface  of 
the  plate  entirely  covered  with  fine  carbon,  without  greafe 
or   the   fmalleft  afperity.     When    ftrcwed    in   the   fire,   it 
iparkled  and  exhibited  the  fame  cbara6iers  as  charcoal. 

This  experiment  proves  clearly  that  carbon  exifts  in  fteel 
in  a  concrete  ftate,  though  not  crude — In  chemical  union, 
however,  and  not  as  a  mere  mixture  as  in  crude  iron. 

I  cannot  conclude  this  note  without — ^^ 

and  expreffing  a  hope  that  the  confirmation  of  this  fa6t  may 
lead  to  a  folution  of  many  of  the  phenomena  attending  the 
manufa<Slure  of  iron. 

*  T^e  author  here  pays  tis  a  compliment  to  which  we  have  no  claim» 
and  having  already  inferted  enough  of  what  refpeas  ourfclves  to  Ihcw  that 
v--e  would  not  willingly  difobcy  his  ^minaads,  we  hope  he  will  excuTe. 
this  fmall  chafm.     Edjt. 
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X\'II.  A  rcmar\ahle  Cafe  of  internal  Vain  in  the  Heel,  and 
■  an  incipient  Mortification,  cured  hj  the  Inhalation  of  Vital 
Air:  heing  the  Third  Comminiication  from  Dr.  Thorn- 
ton, Vhyfician  to  the  General  Dijpenfary,  and  Ledurer 
on  Medical  Botany  at  Guy  s  HoJ'pital^  relative  to  Pneu* 
viatic  Medicine, 

iVlRS.  Frith,  aet.  45,  wife  of  the  Rev.  William  Frilh^ 
reclor  of  Kentifli  Town,  for  nearly  four  years  experienced 
the  mod  violent  pain  in  the  neighbourhood  of  the  heel, 
which  (lie  could  compare  to  nothing  but  the  burning  of  a 
cauftic.  Various  outward  applications  had  been  made,  and 
medicines  taken  internally,  without  any  alleviation.  When 
Mr.  Cruikfliank,  lecturer  on  anatomy  in  the  fchool  of  Dr. 
Hunter,  called  me  into  confultation,  there  was  extended 
over  the  heel  a  wound  about  the  fize  of  a  crown,  very  dark, 
the  edges  livid ;  and  the  foetor  from  it  was  {o  intolerable 
that,  when  her  maid  had  occafion  to  remove  the  dreflings, 
file  had  always  volatiles  applied  to  the  noftrils  to  prevent  her 
from  fainting.  The  countenance  fhewed  a  livid  palenefs^ 
>lie  pulfe  was  quick  and  tremulous,  and  the  (lighteft  exer- 
tion produced  faintings.  The  bark,  opium,  and  wine,  were 
continued.  This  lady  inhaled  alfo  fix  quarts  vital  air  mixed 
with  twelve  of  atmofpheric,  and  in  a  few  days,  as  this  re- 
fpe6lable  family  can  alfo  teftify,  the  livid  hue  of  the  wound 
difiippeared,  it  had  a  more  healthy  appearance,  and  the 
difcharge  was  fo  greatly  improved,  and  foetor  gone,  that 
wlien  the  fmelling-bottle  was  prefented  to  the  fervant,  Die 
faid  that  there  was  not  the  leaft  occafion  for  it.  In  a 
fortnight  the  fore  was  completely  healed,  the  appetite  re- 
ftored,  and  countenance  fo  greatly  improved  that  ever\^ 
friend  marked  the  fudden  alteration ;  the  violence  of  the  in- 
ternal pain  leflTened  by  degrees,  and  the  fuperoxygenaied 
air  being  continued  for  a  few  weeks  longer,  it  altogether 
fubfided ;  and  this  lady  for  thefe  laft  fix  months  has  enjoyed 
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uninterrupted  healthy  and  is  able^  at  pleafure.  to  walk  up 

Hlghgate-hill. 

As  many  pcrfons  might  wifli  to  fee  the  lady*s  journal  in 
her  own  words,  I  here  fubjoin  it,  with  a  few  obfervations. 

^' September  13.  1798.  Firfl:  inhaled  the  vital  air.  Felt 
-acute  fpaliiis  in  the  cheft,  and  fainted." 

Ohjervation.  Artificial  inhalation  is  accompanied  with 
incrcdfed  action  of  the  intercoftal  mufcles,  and  gives  fre- 
quently afterwards  a  fenfation  of  mufcular  pain,  v.hich 
fpeedily  goes  otr,  and  after  a  few  trials  does  not  appear 
again.  The  fecond  etFed  wx  always  fee  in  thofe  very  weak, 
and  hence  the  expreffion  of  "  he'ing  overpowered  hy  the  air'' 
Patients  labouring  under  fcurvy,  if  fuddenly  expofed  to  a 
clear  air,  ore  kilied  inftantaneoufly. 

"  September  15.  Felt  a  moft  pleafant  glow  after  the  in^ 
halanon  of  tiie  vital  air.  Spirits  alfo  much  increafed;,  feeling 
as  if  a  great  weight,  or  oppreffion,  was  removed. 

"  September  16.  The  hardnef*  about  the  heel  gone,  as 
alfo  the  feet  jr.  Has  lefs  difcharge.  The  wound  looks  red. 
der.  '  The  glow  after  the  inhalation  of  the  vital  air  lafts  for 
about  a  quarter  of  an  hour. 

"  September  18.  The  glow,  and  fpirits,  after  the  laft  in- 
halation, lafted  four  hours.  Feel  wonderfully  light,  and 
pleafant. 

^'  September  20.  Aiked  by  my  apothecan.^,  ^  Whether  I 
did  not  feel,  from  the  inhalation  of  the  vital  air,  an  uncom- 
fjrtahle  heat  F  ISIy  anfwer  was,  that  it  produced  the  molt 
pleafant  glow  imaginable,   not  at  all  refembling  heat." 

Ohfer-jation.  Putting  the  thermometer  under  the  tongue, 
the  fenfible  heat  was  not  increafe;;!.  This  effect  may  per- 
haps be  accounted  for  from  the  increafed  fenfibility  of  the 
nerves ;  or,  does  the  infenfible  perfpiration  raifed  by  the  ca- 
pillaries of  the  (kin  bemg  filled  by  the  greater  energy  of  the 
heaii,  account  for  this  phenomenon  better?  I  have  almofl 
invariably  found  the  iiifide  of  the  palm  of  the  hand,  after, 

and 


h 


Inhalati07i  of  Vital  Air ,  21^ 

snd  during  the  inhalation^   break  out  in  a  pleafant  moifture^ 

Vvhich  arc  parts  fomewhat  remote  from  the  heart. 

«^  Oolobcr  4.    The  pain  in  the  heel  infinitely  more  lively. 

The  pain  is  a  new  pain ;    but,  thanks  be  to  God  \   it  remits 

for  three  or  four  hours  every  day/' 

Thefe  arc  the  chief  particulars:  the  nature  of  yourMao-a- 
•   ^me  may  not  admit  of  a  further  detail,  nor  does  the  nature 

of  tlie  cafe  fcem  to  require  iL 

General  Ohfervation,      The    change    of    colour   in   the 

wound,  fo  immediately  after  the  inhalation  of  the  vital  air, 

feems  to  indicate  a  remarkable  change  wrought  in  the  blood. 

It  is  not,  however,  the  temporary  increafe  of  oxvgen  only 
in  the  fyftem,  that  this  partial  inhalation  produces ;   for  it 

renders   the   blood    alfo   more  attractive  of  this  principle. 

Hence  the  continuance  for  fome  time,  even  in  London 
among  people  of  fafliion,  of  the  good  looks  acquired  in  the 
country ;  hence  the  pallid  countenance  of  the  man  ktely  re- 
covered from  fuffocation,  or  drowning;  and  hence  alfo  the 
return  of  the  breath  in  patients  under  this  treatment 
being  more  and  more  noxious,  from  a  greater  abforption 
of  oxygen.  The  deterioration  of  the  air  infpired,  has 
ever  indicated  the  attractive  power  of  the  blood.  Hence 
alfo.it  is  that  fubftances  abounding  in  hydrogen  are  called 
cordials,  from  their  fympathetic  adion  on  the  heart,  through 
the  medium  of  the  blood  :  but  in  the  fuperoxygenated  air 
we  have  a  more  direft  adion  on  the  heart,  without  exhauft- 
ing  the  irritable  principle,  and  occafioning  indire^Sl debility; 
and  I  trull  I  fliall  be  able  to  make  it  evident  to  the  unpre- 
judiced mind,  that  this  is  a  great  defideratum  in  furgery 
and  medicine,  more  efpecially  where  difeafes  are  remote 
from  the  heart ;  or  elfe,  why  do  we  fo  frequently  hear  of  fore 
legs,  but  never  o^  fore  arms  P  But,  howevel*  the  modus 
operandi  of  thele  new  powers  may  be,  the  obfervance  of  fads 
is  of  greater  importance ;  and  I  here  beg  leave  publicly  to 
thank  thofe  ingenious  medical  gentlemen  who  have  honour- 
ed me  with  their  correfpondence  on  this  fubjeft,  the  refult 
of  which  will  be  laid  before  the  philofophic  world. 
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LEARNED  SOCIETIES, 

ROYAL    SOCIETY  OF  LONDON. 

-r\T  tht  meeting  of  this  learned  body  on  the  riift  oi 
February,  a  work  of  great  utility  to  aftro.nomcrs  was  read  — 
Dr.  Herfchers  4th  catalogue  of  the  fixed  flars^  with  their 
comparative  brightnefs. 

On  the  28th  of  February  a  meteorological  paper  by  Mr. 
Hutchinfon  was  read ;  and  a  curious  paper  on  the  fub- 
merged  forefts  on  the  coaft  of  Lincolnfhire,  endeavouring 
to  afcertain  the  epoch  of  the  phenomenon,  and  containing 
geological  obfervations  on  the  different  ftates  in  which  trees 
are  found  in  the  earth,  by  Mr.  Jofeph  Serra  de  Correa. 

The  meetings  of  March  7th  and  14th  were  occupied  in 
reading  a  curious  paper  on  hermaphrodites;  which  contains 
alfo  an  account  of  fome  fingular  experiments  on  human 
generation,  fimilar  to  thofe  made  by  Spalanzani  on  the 
canine  fpecies. 

INSTITUTION 

For  diffiifing  the  KnoivleJge,  and  facilitating  the  general 
lntrodu6iion  of  ufeful  JMechanical  Inventio?is  and  ItH' 
provements-y  and  for  teachings  hy  Courfes  of  Philofophical 
L,e6lures  and  Rxperijnents,  the  Application  of  Science  to  the 
common  Purpofes  of  Life. 

OUR  readers  will  be  happy  to  learn  that  a  new  Inftitution 
under  the  above  title,  which  promifes  lo  be  of  great  public 
utility,  has  been  fet  on  foot  in  this  capital,  and  is  expelled 
Shortly  to  be  eftablifhed  by  Royal  charter.  The  Right 
Hon.  Sir  Jofeph  Banks^  who  has  fo  long,  and  with  fo  much 

honour 
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lionoiir  to  hinifelf,  prefided  over  the  Koyal  Society,  and 
whofe  ardour  in  purfuing  whatever  obje(?ts  may  tend  to  pro- 
mote the  interefts  of  fcience  can  only  be  equalled  by  his 
liberality  in  devoting  to  their  advancement  a  large  portiott 
of  a  princely  income,  has  given  even,-  aid,  by  his  owti  pcr- 
fonal  exertions  and  his  extenfive  influence,  to  give  effect  to 
the  plan  of  this  Inftitution,  which  was  projected  by  Count 
Rumford,  the  ftrenuous  advocate  for  the  application  of 
fcience  to  the  common  purpofes  of  life. 

We  (hall  ffive  fuch  a  (ketch  of  the  plan  as  our  limits  will 
allow,  extracted  from  Count  Rumford 's  original  propofals 
for  forming  the  Inftitution,  which  may  be  had  (Price  6d.i 
of  Meflrs.  Cadell  and  Davies. 

The  two  great  objects  of  the  Inftitution  are,  the  fpeedy 
and  general  diffufion  of  the  knowledge  of  all  new  and  ufefui 
improvements,  in  whatever  quarter  of  the  world  they  may 
oricrinate ;  and,  teaching  the  application  of  fcientific  difco- 
veries  to  the  improvement  of  arts  and  manufaftures  in  this 
countr}^,  and  to  the  increafe  of  domeltic  comfort  and  con- 
venience. 

Rooms  will  be  prepared  for  the  reception  and  public  ex- 
hibition of  all  new  and  mechanical  inventions  and  improve- 
ments worthy  of  notice  ;  efpecially  of  all  fuch  as  tend  to  in- 
creafe the  conveniences  and  comforts  of  life,  to  promote 
domeftic  economy,  to  irnprove  tafte,  or  to  promote  ufeful 
induftry. 

Perfe<Sl  models,  of  the  Rill  fize,  will  be  exhibited  in  this 
public  repofitory,  of  all  fuch  new  mechanical  inventions  and 
improvements  as  are  applicable  to  the  common  purpofes  of 
life.  Under  this  head  is  included  :  Cottage  fire-places,  and 
kitchen  utenfils  for  cottagers;  a  complete  kitchen  for  a 
farm-houfe,  with  all  the  neceffary  utenfils;  a  complete 
kitchen,  with  kitchen  utenfils,  for  the  family  of  a  gentle- 
man of  fortune  ;  a  complete  laundiy  for  a  gentleman's 
family,  or  for  a  public  hofpital;  feveral  of  the  moft  approved 
ftoves  for  heating  rooms  and  paflages. 

The 
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The  machinery  exhibited  will^  as  far  as  poffiUe,  be  flicvm 
in  aclion,  or  in  actual  ufe. 

Open  chimney  ih-e-places,  on  the  niGft  approved  principles, 
will  be  fitted  up  as  models  in  the  different  rooms 3  and  fires 
will  be  kept  conltantly  burning  in  them  during  the  cold 
feafon.  Ornamental  as  well  as  economical  grates^  for  open 
chimney  fire-places^  will  alio  be  exhibited;  ornamental 
ftoves,  in  tne  form  of  elegant  chinmey-pieces,  for  halls, 
drawing- rooms  J  eating-rooms,  Sec. 

Working  models  of  the  fteam  engine ;  of  brewer's  boilers  \ 
-of  diltilier's   coppers  with  improved  condenfers;    of  large 
boilers  for  the  kitchens  of  hofpitals;   and  of  fliip's  coppers; 
"all  with  improved  fire-places. 

Models  of  ventilators;  of  hot-houfes ;  of  lime  kilns;  of 
boilers_,  fteam-boilers.  See.  for  preparing  food  for  cattle  that 
stre  ftall-fed ;   of  cottages. 

Various  fpinning-wheels  and  looms,  with  fuch  other 
jnachinery  as  may  be  ufeful  in  giving  the  poor  employment 
at  home. 

Models  of  all  fuch  new- invented  machines  and  Imple- 
fnents  as  bid  fair  to  be  of  ufe  in  hufbandry  ;  of  bridges_,  on 
various  conftruclions ;  and  of  all  fuch  other  machines  and 
vifefal  inftruments  as  the  managers  fliall  deem  worthy  of  the 
public  notice : — each  article  exhibited  to  be  accompanied  with 
a  defcription  of  it  properly  illuftratcd  by  correct  drawings, 
the  name  of  the  maker,  the  place  of  his  abode,  and  the  price, 

A  letSture-room  will  be  fitted  up,  aiid  a  complete  labora- 
tory and  philofophical  apparatus,  with  the  necelTary  infiru- 
jnents,  be  provided  for  making  chemical  and  other  philo- 
fophical experiments. 

Men  of  the  firft  eminence  in  fcience  will  be  engaged  as. 
lecturers  ;  and  no  fubjects  be  permitted  to  be  difculVed  but 
fuch  as  are  firiclly  fcicntifical,  and  immediately,conne6led 
with  that  particular  branch  of  fciepce  publicly  announced 
0s  th^  fubject  of  the  lecluif . 

Amon^ 
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Among  the  branches  of  fcience  that  will  occaiionally  be 
made  the  I'ubjects  of  thefe  public  leclures^  are  the  following: 

Of  heat,  and  its  application  to  the  various  purpofes  cf  life; 
of  the  combuftion  of  inflammable  bodies,  and  the  relative 
quantities  of  heat  producible  by  the  diflerent  fubftances  ufed 
;is  fuel ;  of  the  management  of  lire  and  the  economy  of  fuel; 
of  the  principles  of  the  warmth  of  clothing ;  of  the  effeds  of 
"heat  and  of  cold,  and  of  hot  and  of  cold  winds,  on  the 
human  body,  in  ficknefs  and  in  health  5  of  the  effects  of 
breathing  vitiated  and  confined  air;  of  means  to  render 
dwelling-houfes  comfortable  and  falubrious;  of  the  methods 
of  procuring  and  preferring  ice  in  fummer,  and  of  the  beft 
principles  for  conftru6ling  ice-houfes;  of  the  means  of  pre- 
fervinor  food  in  different  feafons  and  cliniates  3  of  the  means 
of  cooling  liquors  without  the  afiiftance  of  ice;  of  vegeta- 
tion, and  of  the  fpecific  nature  of  thofe  effefts  that  are  pro- 
duced by  manures  ;  and  of  the  art  of  compofiiig  manures, 
and  adapting  them  to  the  different  kinds  of  foil ;  of  the 
nature  of  thofe  changes  that  are  produced  on  fubftances  ufed 
as  food  in  the  various  procefTes  of  cookery  ;  of  the  nature  of 
thofe  changes  which  take  place  in  the  digeftion  of  food ;  of 
the  chemical  principles  of  the  procefs  of  tanning  leather, 
and  of  the  objeds  that  mufl  particularly  be  had  in  view  in 
attempts  to  improve  that  moft  ufeful  art ;  of  the  chemical 
principles  of  the  art  of  making  foap;  of  the  art  of  bleach-* 
ing  ;  of  the  art  of  dyeing ;  and,  in  general,  of  all  the  me-f 
chanical  arts,  as  they  apply  to  the  various  branches  of 
manufacture, 

The  money  neeeffaiy  for  defraying  the  expence  of  form-* 
ing  this  Inftitution,  and  alio  for  the  future  expence  of  keep^ 
ing  it  up,  is  to  be  raifed  :  lit.  By  the  funis  fubfcribed  by  the 
original  founders  and  fole  proprietors  of  the  Inftitution,  at 
fifty  guineas  each  perfon,  to  be  but  once  paid.  2dly,  By 
the  fums  contributed  by  thofe  who  ihall  fubfcribe  for  life, 
^t  ten  guineas  each  perfon,  to  be  but  once  paid.  3^hy,  By 
the  fums  contributed  by  the  annual  fubfcribers,  at  two 

^  guinea^ 
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guuieas  per  annum  for  each  perfon.  4thlyj  By  the  parti- 
cular donations  and  legacies.  And  lallly,  by  Turns  received 
at  the  door  from  ftrangers  who  vifit  the  Repofitor)^,  or  ob- 
tain leave  to  frequent  the  Lectures. 

Each  original  fubfcriber  or  proprietor,  befides  other  pri- 
vileges, will  be  an  hereditary  governor  of  the  Tnftitution  \ 
have  a  perpetual  transferable  fliare  in  all  the  property  be- 
lonsfino'  to  it ;  a  voice  in  the  election  of  the  manairers  of 
the  Inftitution,  as  alfo  in  the  ele6\ion  of  the  committee  of 
\ifitors  ;  two  transferable  tickets  of  perpetual  admiflion  into 
the  eftabliflmient,  and  into  every  part  of  it;  two  transfer- 
able tickets  of  admiflion  to  all  the  public  philofophical 
lectures  and  experiments ;  and  may  recommend  perfons 
for  admittance  to  the  philofophical  lectures  and  experi- 
ments. 

Kach  fubfcriber  for  life  v/Ill  receive  one  ticket  for  life,  but 
not  transferable,  of  free  admiflion  into  the  Inftiimion,  and 
into  every  part  of  it ;  together  with  one  other  ticket  for  life,^ 
but  not  transferable,  of  free  admiflion  to  all  public  philofo- 
phical lectures  and  experiments. 

Each  annual  fubfcriher'a  tickets  will  be  for  oaie  veafa  but 
not  transferable. 

Subfcribers  for  life,  and  annual  fubfcribers,  as  well  as  the 
proprietors  of  the  Inftitution,  will  be  entitled  to  have  copies 
or  drawings  (made  at  theirown  expence)  of  any  of  the 
Tnodels'in  the  repofitorv,  and  this  even  when  fuch  copies  are 
defigned  for  the  ufe  of  their  friends ;  and  workfliops  will  be 
prepared,  and  workmen  provided  under  the  direetiyn  of  the 
R>anagers  for  executing  fuch  work  properly,  aud  at  reafon- 
able  prices. 

Perfons  employed  in  executing  work  after  any  of  the 
jnodels,  will,  on  the  recommendation  of  any  fubfcriber,  be 
allowed  accefs  to  fuch  model  as  often  as  fliall  be  neceflary : 
and  fuch  of  them  as  ihall  be  willing  to  fiirniih  to  buyers  any 
article  exhibited  in  ihe  rcpo{itory,  wull  be  allowed  to  place 
*  Ipecimea  in  the  repolitorv,  with  his  name  and  place  of 
9  abode 
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abode  attached  to  it,  and  the  price  at  which  he.  can  funiifh 
it ;  fuch  fpecimen  having  been  examined  and  approved  by 
the  managers* 

The  dcfign  or  object  of  the  Inftitution  is  not  to  give 
rewards  to  the  authors  of  ingenious  inventions,  but  to  dif- 
fufe  the  knowledge  of  fuch  improvements  as  bid  fair  to  be 
of  general  ufe,  and  to  faciUtatc  the  general  introduction  of 
them ;  and  to  excite  and  aflift  the  ingenious  and  the  enter- 
priling  by  the  diffulion  of  fcience,  and  by  awakening  a  fpirit 
of  inquiry. 

In  order  that  the  proprietors  of  the  Inftitution,  and  the 
fubfcribers,  may  have  the  earlieft  notice  of  all  new  difco- 
veries  and  ufeful  improvements  that  fliall  be  made  from 
time  to  time,  not  only  in  this  country,  but  alfo  in  all  the, 
different  parts  of  the  world,  the  managers  will  employ  the 
proper  means  for  obtaining,  as  early  as  poflible,  from  every 
part  of  the  Britifli  empire,  and  from  all  foreign  countries, 
authentic  accounts  of  all  fuch  new  and  interellincr  difcoveries 
in  the  various  branches  of  icience,  and  in  arts  and  manu- 
factures, and  alfo  of  all  fuch  new  and  ufeful  mechanical 
improvements  as  fhall  be  made ;  and  a  room  will  be  fet 
apart  in  the  Inftitution,  where  all  fuch  information  will  be 
lodged,  and  where  it  will  be  kept  for  the  fole  and  exclufive 
ufe  and  infpecSlion  of  the  proprietors  and  fubfcribers,  and 
where  no  ftranger  will  ever  be  admitted. 

Several  rcfolutions  adopted  at  a  general  meetino-  of  the 
proprietors,  held  at  the  houfe  of  the  Right  Honourable  Sir 
Jofeph  Banks,  Bart.  K.  B.  in  Soho  Square,  on  the  7th  day 
of  March  1799,  having  been  publiftied  in  the  daily  papers, 
need  not  be  here  repeated. 

The  following  lilt  of  the  proprietors,  and  original  fub- 
fcribers  of  50  guineas  each,  deferves,  however,  to  be  re- 
corded in  the  prefent  account  of  the  Inftitution : 

Sir  Robert  Ainflie,  Bart.  Scrope  Bernard,  Efq.  M.P, 

I.  J.  Angerftein,  Efq.  Tlie  Earl  of  Befborough. 

Right  Hon.  Sir  Jofeph  Banks,  K.  B.    Rowland  Burdon,  Efq.  M.  P. 

Thom:i3  Bernard,  Elq.  James  Burton,  Efq. 

Timothy 
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Timothy  Brent,  Efq.  Tliomas  Palmer,  Efq. 

Henry  Caveadilh,  Efq^  The  Lord  Virc.)unt  Palmerfton,  M.  P- 

Rich.  Cl3ik,  Efq.    Chamb.  of  Lend.    Edward  Pany,  Efq. 


Sir  John  Colpoys,  K.  B. 

Jolin  Craufurd,  Efq. 

The  Duke  of  Devondiire,  K.  G. 

Andrew  I>r)uglas,  Efq. 

The  Lord  Blfliop  of  Durham, 

The  Eail  of  Egremont- 

George  Ellis,  Eiq.  M.  P. 

Joftph  Grote,  Efq. 

Sir  Robeit  Batefon  Harvey,  Bart. 

Sir  John  Cox  Hippeiley,  Bart^ 

Henry  Hoare,  Efq^ 

Lord  Hobart. 

Lord  Holland. 

Henry  Hope,  Efq. 

Thomas  Hope,  Efq. 

Lord  Keith  K.  B. 

V/illiam  Lufh-ns^tor,  E^a.  M.  P. 

Sir  Jf.hn  '^•'''acpb^ifbn,  Barr.  M.  P. 

William  Manning.  Efq   ?4.  P. 

The  Earl  of  Mansfield. 

The  Earl  of  M  .no.i,  K.  T. 

Lord  Offulfton. 


Right  Hon.  Tiiomas  Pelham,  M.  P. 
John  Penn,  Efq. 
William  Morton  Pitt,  Efq.  M.  P. 
Sir  James  Pulreney,  Bart.  M.   P, 
Sir  Jobn  Buchanan  Riddeil,  Bart- 
Count  Rumford. 
Sir  John  Sinclair,  Bart.  M.  P. 
Lord  Somcrville- 
John  Spalding,  Efq.  M.  P. 
The  Earl  Spencer,  K.  G. 
Sir  George  Staunton,  Bart. 
John  S.ullivan,  Efq. 
Richard  Jofeph  Sulivan,  Efq* 
Lord  Teignmouth. 
John  Thomfon,  Efq. 
Sam.uel  Thornton,  Efq.  M.  P. 
Henry  Thornton,  Efq   M.  P. 
George  Vanfiftart,  Efq   M.  P. 
WiUiam  Wilberforce,  Efq.  M.  P. 
The  Earl  of  Winchelfea. 
Hon.  James  Stuart  VVortley,  M.  P. 


Sir  William  Young,  Bart.  M.  P. 

The  following  proprietors  have  been  eleded  as  the  firft 
managers  of  the  Inftitution. 

For   three    years:    The    Earl    Spencer;    Count    Rumford;    Richard 

Clarke,  Efq. For  two  years  :  The  Earl  of  Egremcnt ;  Right  Hon. 

Sir  Jofepa  Hanks;   Rich.  Jofeph  Sulivan,  Efq. For  one  year  :    The 

Earl  ot  Morton;  the  Right  Hon,  Thomas  Pelham;  Thomas  Bernard,  Efq. 

At  a  meeting  of  the  Managers  held  on  the  9tQ  of  March, 
it  was  refolved,  amoncr  other  thinjis.  That  the  Earl  of 
Morton,  the  Earl  Spencer,  Sir  Jofeph  Banks,  and  Mr.  Pel- 
ham^  flionld  be  reqiiefted  to  lay  the  Propofals  for  forming 
the  Inftitution  before  his  Majefty  and  the  Royal  Family, 
and  before  his  Majefty's  Minifters  and  the  Great  Officers  of 
State;— and.  That  the  Propofals  for  forming  the  Inftitution 
be  laid  before  the  Members  of  both  Houfes  of  Parliament, 
and  alfo  before  the  Members  of  his  Majefty's  Moft  Honour- 
able Privy  Council^  md  the  Twelve  Judges. 


i)r,  Vearforis  Circular  Le tier*  ^i\ 
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COW-POX. 

WY.  have  already  given  an  account  of  Drs.  Jenner  and 
Pearfon's  publications  on  the  cow-pox,  which  tended  to 
eitablifli  the  important  fa6l,  that  thofe  who  have  had  that 
diieafe,  which  never  proves  fatal,  and  which  may  always  be 
fo  managed  as  never  to  disfigure  the  patient,  are  not  capable 
of  afterwards  taking  the  fmalUpoK  infection  — a  fa6l  which, 
if  properly  followed  up,  promifes  fair  to  extirpate  the  latter 
tlifcafe,  to  which  more  have  fallen  vi6lims  than  to  the  pelti» 
lence  itfelf.  Drs.  Pearfon,  Jenner,  and  Woodville,  with  a 
zeal  that  does  them  great  honour,  have  lince  beltowed  much 
attention  and  labour  in  afcertaining,  by  proper  trials,  how 
far  it  is  prudent  to  perfevere  in  fubftituting  a  difeafe  that 
has  hitherto  appeared  no  way  dangerous,  for  one  that  fo 
often  proves  mortal  3  and,  we  are  happy  to  add,  with  a  fuc- 
ccfs  equal  to  the  moft  fanguine  expectations  that  could  have 
been  formed  :  in  confequence  of  which,  the  following  cir- 
cular letter  has  been  addreflcd  to  the  gentlemen  of  the  faculty: 

c:_  Lticeftcr  Sqnare,  March  12,  1799, 

I  hope  you  will  pardon  me  for  taking  the  liberty  to  infonn 
you,  by  way  of  additional  evidence  to  the  teftimonies  I  have 
publiftied  on  the  fubjeCl  of  the  cow-pox,  that  upwards  of  one 
hundred  and  fixty  patients,  from  two  weeks  to  forty  years  of 
age,  principally  infants,  have  been  inoculated  fince  the  twen- 
tieth of  January  laft  by  Dr.  Woodville  and  myfelf  fepa- 
rately,— I  lb  all  at  prefent  only  communicate  the  following 
obfervations  : 

I.  Not  one  mortal  cafe  occurred. — 2.  Not  one  of  the  pa- 
tients was  confidered  to  be  dangeroufly  ill. — ^3.  Althoueh  the 
extreme  cafes  of  the  fevere  kind  which  ordinarily  occur  in 
the  fame  number  of  cafes  in  the  inoculated  fmill-pox  did 
not  occur  in  the  above  prajTtice,  and  although  many  of  the. 
patients  were  even  more  flightly  difordered  conftitutionally, 
yet  the  whole  amount  of  the  conftitutional  illnefs  feemed  to 
b^  AS  great  as  in  the  fame  number  of  patients  in  the -inocu- 
lated 
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lated  fmali-pox-. — 4.  None  of  the  patient?_,  namel}''^  above 
fixty,  hitherto  Inoculated  for  the  fmall-poii,  fubfequently  to 
the  vaccine  difeafe,  took  the  infe6lion. — 5.  One  of  the  moll 
important  fa<3:s  is,  that  the  local  affection  in  the  inoculated 
part,  on  the  whole,  was  lefs  coniiderablej  and  of  fliorter  du- 
ration than  in  the  inoculated  fmall-pox. — 6.  In  many  of 
the  cafes  eruptions  on  the  body  appeared,  fome  of  which, 
could  not  be  diflingiiiflied  from  the  fmall-pox. 

I  have  fent  the  matter  of  the  cow-pox  puftule  on  the 
thread  inclofed,  in  order,  if  you  approve  of  the  inquiry,  to 
inoculate  with  it ;  and  I  entreat  you  to  favour  me  with  the 
tefult  of  your  trials  :  but  I  muft  trouble  you  to  apply  the  teft 
of  inoculating  with  variolous  matter  fubfequently  to  the  vac- 
cine diforder. 

I  have  the  honour  to  be.  See.  &c.  &c* 

G.  Pearson. 

P.  S.  I  am  happy  to  be  able  to  ftate,  that  at  Berkeley 
Dr.  Jenner  has  continued  his  trials  of  inoculation  with  vac- 
cine matter,  fent  from  London,  with  good  fuccefs. — I  fliould 
have  given  you  a  more  circumftantial  account  of  the  cafes 
here  alluded  to,  but  I  think  it  unneccfTary,  as  Dr.  Wood- 
ville  has  a  pamphlet  in  the  prefs  on  the  fubject. 

THK  NEW  INSECT. 

iX  our  lad  we  informed  our  readers  that  a  new  infe6l  had 
;jppeared  within  thefe  few  years  in  this  countr\',  which 
threatens  the  entire  de{tru6lion  of  all  our  apple-trees,  if 
means  be  not  generally  followed  for  extirpating  it.  In  the 
hurry  of  the  prefs  a  material  ingredient  was  omitted  in  Mr. 
Porfyth's  recipe  :  we  therefore  reprint  it  more  corre6lly. 

R.  To  ICO  gallons  of  human  urine  and  1  bufliel  of  lime 
add  cow-dung  to  bring  it  to  the  confiftence  of  paint.  With 
this  compofition anoint  the  trees.  The  prefent  is  the  proper 
feafon  for  applying  it.  If  the  white  efflorefcence-like  fub- 
ftance  in  which  the  infe^ls  are  lodged  has  made  its  appear- 
ance, It  fhould  previoufly  be  bruflied  off. 
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I.   Ohfervattom  on  Living  Animals  found  inchfed  in  Stone- 
and  other  folid  Suhjiances.     Bj  F.  W.  A.  Murh  4Rd 
■  trom  Magazin  ftir  das  neuefte  aus  der  Phyfik.  Vol.  XI. 

VJf  living  animals  being  found  inclofed  in  folid  malTes   I 
have  „et_  with  no  n^ention  in  the  works  of  the  ancienk 
Mart,al,  .ndeed,  .„  one  of  his  epigrams,  fpeaks  of  infefts 
mclofed  m  amber  ;   but  thefe  animals  were  dead,  and  there- 
fore  do  not  belong  to  this  fubjetl.     As  far  as  I  know,  Ful- 
gos*  ,s  the  firit  author  who  makes  mention  of  a  living  toad 
bemg  fotmd   melofed  in  a  ftone.     He  wrote  about  the  be- 
gmnmg  of  the  fixteenth  century-;  and  the  circumftance  took 
place  n.  the  village  of  Meudon  m  luly,  in  the  time  of  Pope 
Martm  V  .     He  was  informed  by  a  ftone-cutter  that  there 
was  nothn.g  furprifing  in  it,  as  fuch  phenomena  had  often 
occurred  to  h.mfelf     Agricola,  who  lived  afterwards,  fpeaks 
of  po.fonous  frogs  bemg  found  in  ftones,  but  which  foon 

-Ifo  fpeaks  of  marble  m  wh.ch  thefe  animals  were  found 

in  l!"htr;'  '''f'"'"''-  ^*°l-  -so,,  fol.  and  A„cv.p,  .,,,.,, 
t  AldrovandiDcTeftMeis.p.Si 
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alive.  Ray*  at  firft  doubted  the  truth  of  thefe  relations f 
but  his  doubts  were  foon  removed  by  the  undubltable  tefti- 
niony  of  eye-witnelTes.  Accounts  of  a  fimilar  kind  may  be 
found  In  FraAcifci's  Theatre  of  Various  Curiojities,  printed  at 
Nuremberg  in  167 1 1-  The  author  there  fpeaks  of  toads, 
crabs,  ferpents  and  {hell-flft  found  in  ftones;  but  it  is  very 
evident  that  he  confounds  thefe  with  petrifaaions. 

Lloyd,  in  the  third  letter  at  the  end  of  his  Lithophylac'il 
Britannici  IchnographiaX,  fays,   he  was  informed  by  Dr. 
Kichardfon  that  he  had  found  a  living  toad  inclofed  m  a  fo- 
lid  rock.     Dr.  Bradley  §  mentions  a  fad  of  the  like  kuid, 
having  been  witnefs  to  a  toad  being  found  in  the  trunk  of  a 
large  "oak.     We  are  told  in  the  Hiftory  of  the  Academy  of 
Sc-rences  of  Paris  for  the  year  1719,  that  a  toad  was  found 
Inclofed  in  an  elm  as  thick  as  a  aian's  body.     As  foon  as 
the  trunk  was  ckft  the  animal  dropped  out,  and  no  openmg 
could  be  difcover^d  through  which  it  had  got  in  to  the  heart 
of  the  wood,     A  fimilar  circumftance  is  mentioned  m  the 

fame  work  for  1731.  ^'^^'  ^^  ^  t<^^^  ^^^^S  ^^'^''^  '''  ^'  ""'^  '^ 
leaft  eiglUy  or  a  hundred  years  old  1|. 

Labat  in  his  Travels  throucrh  Spain  and  Italyf,  gives  a 
very  minute  defcription  of  a  kind  of  fliell-fiOi  found  ia 
ftones  fiihed  up  from  the  fea  in  the  territories  of  Civita  Vec- 
chia,  and  which  were  eaten  by  the  inhabitants.  ''  While 
walking,'*  fays  he,  ''on  the  coaft  of  Bichiere,  I  had  the 
pleafure  of  feeing  fiflied  up  feveral  fea  dates  {dattoli  di  mare) 
which  are  produced  and  grow  in  certain  ftones  of  a  fome- 

*  Synopfis  Aiiimal. Quadruped,  p.  zi. 

t  Der  luftig^n  Schau-Buhne  vielerhand  Curiofitaten  2ter  Theile  durch 
Erafmum  Francifci.     Nuremberg,  167 1 .S.  p.  1 109. 
i  Lend.  169S.8,  p.  107. 

§  A  Phvlofophical  Account  of  the  Works  of  Nature.  Lond.  1721.  4to. 
p.  9  and  lio.     See  alio  Acta  eruditorum.  Lip.  17^1-  P'  3  70. 
|!  Seealfo  A£":a  eruditorum.  Lip.  Suppl.  Vlli. 
C  Voyages  ea  Efpaene  et  en  Italie,   Amft.  iTJi-S^  vol.  iv.  p.  240. 
^      -^  ^  what 
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what  rpong\^  nature,  found  in  great  abundance  in  the  Adri- 
atic Sea,  and  of  which  there   are  fonie  alfo  in  the  port  of 
Civita  Vecchia.     Thefe  Tea  dates,  which  are  a  kind  of  muf- 
cics,  are  almod  round,  pointed  at  both  ends,  and  confiil  of 
two  fliells  which  open  on  one  fide,  and  are  from  one  or  two 
to  nearly  four  inches  in  length.     1  he  flicll  is  of  the  fame 
(juality  as  that  of  the  common  mufcle,  but  it  is  a  little 
browner  and  lefs  fmooth  on  the  outfide.     The  infide  has  a 
fomewhat  filvery  appearance.     The  fifli  which  they  contain 
IS  white,  delicate,  fat,  and  of  a  very  agreeable  tafte,  fo  that 
It  IS  amorfel  for  a  cardinal  {im  hoccoyie  di  cardinale).     They 
are  called   dates,  becaufe  the  fhell  which  contains  the  fifh 
has  a  great  refemblance  to  the  dates  of  Barbary  when  they 
are  ripe  and  dried.     The  ftone  in  which  they  are  inclofed  is 
heavy  and  pretty  folid,   though  it    appears    fpongy.     The 
cavity  which  the  fliell  occupies  in  the  ftone',  and  which 
it  exaaiy  fills,  touches  it  on  all  fides  like  the  beft  fitted  cafe. 
Some  fmall  ones  are  not  half  an  inch  in  length,  but  others 
are  four  inches.     When  the  fifliermen  had  procured  a  fufB- 
cient  number  of  the  flones,  they  placed  them  on  the  edcre  of 
the  quay,  and  broke  them  by  means  of  a  la/ge  hammerr  In 
fome  they  found  nothing,  but  others  contained  two  or  three 
dates.     They  gave  fome  of  them  to  me,  together  with  frao- 
ments  of  the  ftoiie  which  inclofed  them,  and  on  whiciri 
made  the  above  obfervations.*' 

Inftances  of  a  fimilar  kind  may  be  found  alfo  in  various 
other  works.  Thus  we  arc  told  that  Charles  Hall,  a  mer- 
cliant  atEberach,  faw  a  living  toad  fitting  in  a  flone,  upon 
its  being  broken.  Martin  Weinrcich  *  relates  a  circumftance 
of  the  like  kind;  and  John  Nardius  f  fays,  that  he  foundin 
a  block  of  marble  a  living  fnake.  Libavius  fpeaks  of  vipers 
and  toads  found  in  ftones,  as  does  alfo  Cardan.     A  living 

*  Commentar.  dc  Monfiris,  cap.  vii.  p.  5S. 
t  Joan.  Nard.  in  Ann.  i.  noft.  gen.  4.  p.  j66. 

^  ^  toad 
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toad  was  found  in  an  oak  by  Seigne  in  1731,  and  another  in 
a  hard  ftone,  at  Ecretteville,  by  Le  Prince  in  1756*. 

A  great  many  particulars  relating  to  this  fubje^t  have  been 
collected  by  Guettard.     A  common  toad,  two  of  whofe  feet 
were  free,  and  the  other  two  fticking  faft  in  gypfum,  fo  that 
it  was  impoflible  to  difengage  them  without  tearing  them  to 
pieces,  was  fent  to  him  by  order  of  the  Duke  of  Orleans. 
Count  Plermann  II.  of  Hatzfeld,  told  Dr.  Sachfen  f  that  he 
^     heard  a  livimr  froo-  croak  in  the  ni'ddle  of  a  ftone  at  his 
palace  of  Schellenberg,  near  Cologne,  and  that  the  animal 
hopped  out  on  the  (lone  burfting  of  itfelf.     I  (liall  now  give 
a  few  other  ihftances,  of  which  Guettard  makes  no  mention. 
In  the  year  1733   a  living  toad  was  found  by  J.  M.  Grli- 
berg  in  a  folid  hard  block  of  ftone,  dug  up  fro^ii  a  quarry  in 
the  parifli  of  Wamblingebo,    in  Gothland,   and  which   lie 
caufed  to  be  broken  by  the  workmen.     The  colour  of  the 
animal  was  blackiili  grey,  a  little  fpotted  on  the  back,   and 
fomewhat  fainter  on  the  belly.     Its  eyes  were  fmall  and 
round,  and  covered  by  a  tender  fkin  or  film,  under  which 
they  feemed  to  fparkle  a  little  with  a  colour  like  that  of  pale 
gold.     Having  touched  it  on  the  head  with  a  ftick,  it  con- 
tracSted  its  eyes  as   if  it  had  been  afleep  :   as  foon  as  tlie 
ftick  was  removed,  it  gradually  opened  them ;   but  moved 
neither  its  body  nor  feet  in  the  leaft,  though  he  touched  it 
different  times.     He  remarked  alfo  that  the  mouth  had  no 
aperture.     It  was  covered  with  a  yellowiili  (kin,  which  he 
examined  alfo  with  the  flick,  but  he  was  not  able  to  make  it 

*  Inftances  of  the  like  kind  may  b^;  found  in  the  following  works: 
Haller  de  cor}),  h Km.  fabr.et  funSl.  vol.  vii.  p.  157;  A-vant  Coureury  15 
Sept.  1766;  Cbr.  Frnuc.  FauluJil  in  BufQUc',  c.  i.JeH.'u  p.  33;  Chr:j}. 
Fr,  Gar?:2a?in  in  Golog.  curr.-  dijs.  ii.  p.  145.  §  120;  Nierefiberg.  Hijh 
Jiat.  lib.vi,  c.  13  ;  D.  Batifrki'is  de  Aetite,  p.  74;  Enfeb.  Chriji.  Fran- 
keKS  Hiftcn'it'  der  Grafscbaft  Ma»nsfcld,  Leip.  1723.  vol.  i.  ch.  5  ;  Lejfcrs 
Lithotheologie,  Hambn rgh  1751.8.P.  iot  and  112. 

f  Memoires  furdiffercns  paitie;  ties  Sciences  et  des  Arts.  Paris  17S3.4, 
Tol.  iv.  P-  6^5« 

open 
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open  it.     Having  at  laft  prelTed  it  on  the  back,  a  little  clear 
water  iflued  from  it  behind,    upon  which  it  immediately 
d.ed*.     Don  Antonio   de   Ulloa,    who  with    Condamine, 
Bougiier  and  Godin,  was  employed  in  meaiurin<r  a  detrree  of 
the  meridian  in  Peru,  faw  at  Madrid  two  worms  which  had 
been  found  in  the  middle  of  a  block  of  marble  bv  the  king 
of  Spain's  ftatuary.     Miffon,  in  his  Travels  through  Italy, 
fpeaks  of  a  living  crab  found  in  a  piece  of  marble  near  Ti- 
voh.     M.  Peyfonnel,  phyfician  to  the  king  of  France,  hav- 
ing employed  fome  workmen  to  dig  a  welfnear  his  ho'ufe  in 
Guadaloupe,  they  found  living  frogs  amidft  the  ftrata  of  the 
rock.     His  curiofity  being  excited  by  this  circumftance,  he 
defcendod  .nto  the  well  himfelf,  bored  into  the  rock,   and 
broiyht  up  ahve  fome  green  frogs,  which  had  a  perfect  re- 
iemblance  to  the  common  ones. 

In  the  Gentleman's  Magazine  for  1755  mention  is  made 
of  a  hvmg  toad  found  in  a  block  of  marble,  at  an  old  caftle 
belongmg  to  Lord  Tankervilje,  twelve  miles  north-weft  from 
Alnwick  t.     T.  Whifton   relates,  that  in  the  year  1743  a 
ftone-cutter  named  Charlton  found  near  ^^-ifbich,  in  the 
Hie  of  Ely,  a  living  toad  inclofed  in  a  piece  of  marble  - 
Bemg  called  to  the  fpot,  he  faw  the  animal,  and  the  cavitv  in 
which  It  was  contained.     The  latter  was  fomewhat  larger 
than  the  toad,  and  had  almoft  the  fame  figure.   The  animal 
«as  of  a  dark  yellow  colour ;  and  the  folid  marble,  which  in- 
clofed It  on  all  fides,  was  feveral  inches  thick.     It  feemed  to 
be  quite  healthy,   and  by  its  long  confinement  had  not  be. 
come  meagre.     John  Malpas  alfo,  in  the  year  .755,  found 
a  hvmg  toad  inclofed  in  a  piece  of  free-ftone  at  Great  Yar- 
mouth §.     The  hole  in  which  it  lay  was  fix  inches  diftant 
from  the  corner  of  the  ftone.     He  took  it  out  with  a  pair  cf 

*  Kongl.   Swen&a  Vetcnlkap.    Academiens  handlingar   for  ar  ,.^, 
p.  148.  ^  * 

t  Gentleman's  Magazine,  1736,  p.  74. 

ilbici.  May  ,756,  p.  140. 

^  See  Gentleman's  Magazine,  Inc.  eit 
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ccnroaiTcs,  but  in  doing  io  happened  to  hurt  it.  When  he 
placed  It  on  the  ground  it  hov.ever  crept  about,  but  died 
in  the  courfe  of  an  hour.  It  had  a  yellow  ftripe  over  the 
back,  the  colour  of  which  became  changed  after  it  was  dead. 
No  crack  or  cleft  could  be  difcovered  in  the  ftone.  The  in- 
fide  of  the  cavity  was  fmooth,  and  looked  as  if  it  had  been 

poliihed.  f., 

M    Gerhard,  at  Padenburg,  in  the  county  of  MansttlU, 
f,w  likewife  a  hving  toad  inclofed  in  a  ftone.    The  cavity  m 
which  it  lay  fecmed  exaaiy  fitted  to  the  fize  of  the  animal, 
but  wa.  exceedingly  fmooth  in  the  infide.     No  opening 
could  be  obferved  through  which  it  was  pothble  for  it  to 
hnve  oot  into  the  ftone.   After  fome  fearch,  however,  a  liole 
wa-,  chlcovered  at  the  furface  of  the  earth,  which  extended  to 
the  depth  of  twelve  toifes;  but  ceafed  at  the  diftanee  of 
tbirteon  inches  above  the  cavity  that  contained  the  toad. 
M    Gerhard  coniiders  it  as  very  probable  that  this  aperture 
had  formerly  extended  to  the  cavity,  into  which  the  egg  ot 
.toad  miohl  have  been  conveyed  by  water ;  and  that  the 
opening  nnift  afterwards  have  been  clofed  up  near  the  cavity. 
^  he  t(4'1    howevt>-,  muft  ha^  e  remained  long  m  this  ftate ; 
for'fuch  apertures  do  not  clofe  «p  foon,   and  a  longtime  is 
required  for  the  petrifaaion  of  earthy  particles  ^. 

M   le  Catt,  who  relates  many  inftances  of  the  like  kind, 
examines  the  poffibility  of  them,  and  the  caufes  of  fuch  phe- 
roTena.   Some  philofophers  have  been  of  opinion,  that  the 
egc^  of  thefe  animals,  created  by  the  Supreme  Being  at  the 
bfainning  of  the  world,  and  floating  about  on  thewatery 
e  ranfe,  have  finee  that  time  been  inclofed  in  , he  interior 
'ts  of  the  rocks.     But  M.  le  Cat  contradias  this  opmiou 
b;  remarking  that  the  creation  of  an  egg  is  not  fufhcient, 
Sd'that  it  muft  be  hatched  in  order  to  produce  a  living 
creature.     He  eonfiders  it  alio  as  impoflible  that  fuch  ani- 
.le  N„uvcacxM.™:«s  do  r  Acad,  dcs  Sciences  c.  BcUcs  Utucs  de 
F.uffc  pour  I'ar.nee  .,Sz.     Be.li.,  ,7f4.  4to.  p.  -S- 

y  Jn  Du  L,c  Melanges  dH.f;ouc  Is.turaie,  vo,.  iv.  p.  6.5-      ^^^,^ 
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rnais  can  be  of  the  fame  antiquity  as  the  (lones  or  fubftances 
in  which  they  are  found.  The  age  of  the  oldeft  men,  fays 
he^  never  exceeded  169  years;  and  what  is  the  ^ife  of  an. 
infe6l  when  compared  with  that  of  man  ?  Even  if  we  fup- 
pofe  that  the  moderation  of  thefe  animals,  and  their  being 
expofed  to  very  little  motion,  had  caufed  their  growth  and 
the  periods  of  their  life  to  be  extended  in  an  imcommon 
degree ;  and  though  their  want  of  air,  or  rather  their  being 
prcfer\-ed  and  defended  from  the  manifold  impreffions  of  that 
corrupted  element,  had  contributed  a  great  deal  to  their 
fupport,  the  prolongation  of  hfe  thence  arifing  could  not 
exceed  fo  very  much  their  natural  and  ufual  exiltence.  M. 
le  Cat  rather  thinks  that  a  hatched  egg,  in  all  the  cafes 
mentioned,  may  have  fallen  by  chance  into  fome  fmall 
cavit)^,  where  it  was  fecured  from  petrifaction  till  its  fub- 
ftance  acquired  fufficient  ftrength.  He  here  remarks  that 
eggs,  when  rubbed  over  with  varnifh  fo  as  to  be  defended 
from  the  effe6ls  of  the  air,  may  be  preferved  fruitful  for 
years  5  and  he  therefore  believes,  on  good  grounds,  that  an 
egg  fo  fecured  in  the  centre  of  a  rock  might  retain  its  activity 
for  fome  thoufands  of  years,  and  even  that  it  would  be  im- 
poffible  for  it  to  be  hatched  till  it  had  been  expofed  to  a  very 
hio;h  decrree  of  often  renewed  or  longc  continued  heat.  Ac- 
cording  to  M.  le  Cat's  opinion  it  is  the  egg  which  is  of  great 
antiquity,  and  not  the  animal.  I  fliall  here  obferve  that 
nature,  when  allowed  peace  and  reft,  does  not  require  fo 
much  time  as  is  generally  believed  in  order  to  produce 
minerals.  Of  the  truth  of  this  remark  I  am  fully  convinced, 
fince  I  faw  in  the  mufeum  at  Gottingen  the  ftep  of  a  ladder 
found  on  clearing:  the  ffailcrv  of  a  mine  in  Ram.melfberor, 
abandoned  at  moft  about  ico  years  before,  and  which  in  the 
courfe  of  that  period  had  been  encruTted  with  felenite  feveu 
inches  in  thicknefs.  Nay  we  have  inftances  of  ore  havinff 
grown  up  in  a  much  fhorter  time  *. 

See  ULoas  Nncbiichi  'von  America^  vol.  ii.  p.  14,  and  J'rcbras  Erfub' 
run^en  lom  hinern  dcr  Gcbwge,^.  c;3,  tab.  4,  no.  ^  > 
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I  mufl  obferve  alfo,  that  mod  of  the  animals  found  in  this 
manner  were  of  the  amphibious  kind,  and  requeft  the  reader 
to  reflect  on  the  habits,  nature  and  mode  of  hving  pecuhar 
to  that  clafs.  Caldeii  relates,  that  tortoifes  can  endure  hun- 
ger for  half  a  year;  and  numberlefs  inftances  might  be  pro-? 
duced  of  their  ftrong  and  tough  nature. 

I  fhall  not  enlarge  farther  on  this  fubje6t  at  prefent,  as  I 
mean  at  fome  future  period  to  communicate  my  ideas  to  the 
public  in  a  more  conne6led  manner,  and  to  give  as  complete 
a  theory  on  it  as  poflible.  1  flatter  m)felf  that  I  am  the 
more  qualified  for  this  tafk,  as  many  have  written  on  thefe 
phenomena  and  formed  conje6lures  without  having  ever 
feen  one  inftance,  while  I  ^ave  been  an  eye  witnefs  of  fome 
of  the  lateft.  In  a  quarry  not  far  from  Caflel,  between  that 
city  and  the  palace  of  Freyenhagen,  I  found  three  toads 
together  in  a  pretty  large  block  of  free-ftone  *.  I  remember, 
alfo,  that,  when  a  bov,  our  houfe  at  Caflel  being  under  repair, 
and  the  old  plafler  pulled  down,  feveral  toads  were  found 
between  it  and  the  ftone  wall  f. 

At  a  period  like  the  prefent,  when  fo  many  things  are 
made  the  fubjeft  of  experiment,  when  every  one  endeavours 
to  tread  in  the  footfteps  of  a  Bacon  and  a  Newton,  and,  in- 
ilead  of  being  contented  with  furveying  Nature  in  her  pri- 
vate receffes  and  carefully  watching  her  progrefs,  compels 
her  as  it  were  to  labour  and  make  known  her  fecrets,  I  am 
much  aftonifhed  that  fhe  has  not  been  put  to  the  proof  in 
this  refpe6l  long  ago..  Such  experiments,  without  which 
all  theory  mult  ever  remain  mere  hypothefes,  and  can  never 
amount  to  demonftration-,  would  require  little  or  no  expence. 
Nothing  would  be  neceflary  but  to  make  a  deep  hole  in  a 
flone ;   to  inclofe  fome  animal  in  it,   fuch  for  example  as  a 

*  See  DilT.  Academicor.  Inflitut.  Bonon.  (interp.  Beccario)  op.  Bene- 
dift.  XIV.  P.  M.  de  Sevor.  Dei  beatificat.  1.  iv.  p.  i.  p.  3^8;  and  Eecca- 
rius  in  Commentar.  Initit,  Bonon.  torn.  ii.  p.  1.  p.  323. 

t  A  full  account  of  this  circumftance,  which  I  tranfmitted  to  M.  Kaft- 
ner,  may  be  found  i/i  the  GoUhigifcb.  Anzeig.  for  1796' 
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toad,  and  to  prevent  the  air  from  penetrating  to  it :  or  eggs 
only  might  at  lirft  be  put  into  the  ftone.  It  would,  how- 
ever, be  attended  with  mod  advantage  if  feveral  experiments 
were  made  at  the  fame  time,  in  order  that  the  ftate  of  the 
animals  might  be  examined  at  diiferent  periods.  Such  ex- 
periments, and  careful  obfervation  of  the  nature  and  economy 
of  thefe  animals,  could  alone  lead  to  any  certain  concluiion 
refpeclincr  a  circumftance  fo  abllrufe,  which,  at  prefent, 
feems  to  furpafs  the  powers  of  our  compreheniion. 


II.  Ohfervatlons  on  Snow  and  Rain ;  their  Injiueiice  onVe^ 
getation,  and  their  Combination  ivith  Oxygen.  Bj'  J.  IT. 
Hasse>;fratz.  FrG7?i  Journal  de  L'Ecole  Poly  tech- 
nique, P.  IF. 

jlj^LL  thofe  who  Inhabit  parts  of  the  earth  expofed  to 
fnow,  agree  in  coniiderino-  this  meteor  as  one  of  the  means 
employed  by  nature  to  give  to  plants  more  ftreno-th,  and  to 
make  them  expand  with  more  vigour.  Several  even  are 
perfuaded  that  winters  which  produce  no  fnow  prefaire  a  bad 
harveft  and  a  feeble  ftate  of  vegetation  j  and  they  afcribe  its 
influence  to  the  falts  which  they  fay  exift  in  that  cono-ealed 
water.  Snow  colle6lfd  in  large  maiies,  melted  and  evapo- 
.  rated  in  earthen  vefTels,  having  left  no  refiduum,  has  made 
this  fuppofition  be  confidered  as  a  mere  chimera ;  and,  in 
ronfequence  of  reafoning  carried  too  far,  fome  have  been  in- 
duced to  deny  that  fnow  has  any  influence  at  all  on  vege- 
tation. 

In  phenomena  tranfmitted  through  fucceflfive  generations, 
we  muft  diftinguifli  the  refults  of  obfervation  from  the  ex- 
planations fome  have  attempted  to  give  of  them.  There  are 
phenomena,  indeed,  the  whole  of  which  prefcat  themfelves 
to  our  fenfes  in  their  full  force,  and  which  can  leave  no 
doubt  in  the  mind  of  the  leaft  attentive  obferver;  but  there 
are  others  which  exhibit  only  a  few  traces  that  cannot  be 

dif- 
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diftinguifhed^  unlefs  by  particular  inftruments^  or  after  a 
feries  of  obfervations  often  repeated.  When  thefe  traces 
have  been  obfcrved  by  a  great  number  of  individuals,  for 
feveral  generations,  however  incorrc8:ly  tranfmitted,  and 
however  obfcure  may  be  the  tradition,  the  philofopher  muft 
beware  of  deciding  too  raflilv.  The  greater  the  number  of 
obferver?,  the  more  perfect  is  the  uniformity  of  their  opi- 
nions refpe6ling  the  phenomenon,  and  the  more  careful 
ought  people  to  be  in  their  difcuffions  before  they  venture  to 
contradict  them. 

The  influence  of  fnow  on  vegetation  has  been  fabje6led 
to  the  examination  of  too  many  obferverSj  to  allow  us  to  be- 
lieve it  poflibletbat  there  could  be  fo  great  an  uniformity  in 
their  opinions,  were  not  the  effects  really  fuch  as  are  fup- 
pofed.  In  this  memoir,  then,  I  fhall  examine  thefe  effects  \ 
I  fliall  endeavour  to  explain  the  caufe  of  them,  and  fliall  en- 
quire what  relation  there  is  between  the  explanation  given 
long  ago  by  farmers  and  a  more  accurate  analyfis  of  fnow. 

That,  after  a  verv  cold  and  very  fevere  winter,  vegetation  is 
itronger  and  more  active  in  proportion  as  plant?  have  been 
covered  with  a  greater  depth  of  iiiow  is  a  certain  fact,  proved 
by  the  refult  of  the  experience  of  every  one  eno-ao-ed  in  ao;ri- 
culture.  The  caufe  is  fnnple  and  natural.  All  plants  are 
capable  of  fupporting  cold  in  a  lefs  or  a  greater  degree  ;  there 
arc  feme  which  cannot  be  expofed  to  the  temperature  of 
melting  ice  witiiout  perifhing,  and  there  are  others  on  which 
the  mort  inteufc  -cold  produces  no  alteration.  Each  plant 
then  has  certain  limits  to  its  refiliance  of  cold ;  a  certain 
temperr.turc  beyond  which  it  cannot  be  expofed  to  it  with- 
out the  danger  of  being  frozen  and  deftroyed.  Several 
plants  expofed  to  a  temperature  nearly  equal  to  that  which 
rnuft  congeal  them  do  not  peridi,  but,  by  the  fliarpnefs  of  th€ 
cold  which  tlicy  experience,  contraft  a  languiilnng  difeafe, 
the  effedls  of  which  thev  feel  durino;  tlie  whole  courfe  of 
tlicir  cxiltence. 

If  we  expofe  to  the  action  of  great  cold  a  feries  of  plants 

capable 
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capable  of  fupportlng  different  degrees  of  it,  there  will  perifh 

in  that  feries  a  greater  number  in  proportion  as  the  cold  has 

t      been  greater  ;  but  if,   by  means  of  a  covering,  we  intercept 

\      the  cold,  and  prevent  the  plants  from  being  expofed  to  a  di- 

,      minution  of  heat  as  great  as  that  which  exifts  without,  fe- 

veral  plants  which  would   otherwife   have  perifned  will  be 

preferved  ;   feveral   of  thofe  which  would  have  been  difeafed 

will  be  healthy  and  vigorous,   and   their  number  will   be 

greater  in  proportion  as  the  covering  has  intercepted  a  greater 

degree  of  cold. 

The  earth  has  a  heat  accumulated  in  its  interior  parts  : 
this  heat  is  perceived  in  all  fubterranean  places  of  fufficient 
depth  to  prevent  the  external  cold  or  heat  from  penetrating 
thither.  This  temperature  is  equal  to  13°  on  the  decimal 
fcale  of  the  mercurial  thermometer  (55*4  Fahr.).  Snow  is 
a  bad  condu6lor  of  heat;  cold  penetrates  it  with  difficulty, 
,  and  its  temperature  when  it  melts  is  zero.  When  the  fur- 
face  of  the  earth  is  covered  to  a  confiderable  depth  with 
fnow,  the  cold  of  the  atmofphere,  in  contacl  with  it,  tends 
to  cool  its  mafs  ;  and  the  internal  heat  of  the  earth  tends  to 
warm  it.  Through  the  mafs  of  fnow  there  is  then  a  con- 
tell  of  heat  and  cold,  the  ufual  refult  of  which  is  to  melt  a 
portion  of  the  fnow,  and  to  carr)^  to  zero  the  temperature  of 
the  middle,  in  which  the  plants  are  lituated. 

Thus  fuQw  has  the  property  of  keeping  the  plants  which 
it  covers  at  the  temperature  of  melting  ice ;  of  preferving 
them  from  the  influence  of  a  greater  cold  ;  of  fupplying 
them  with  continual  moifture  3  of  preventing  a  great  num- 
ber from  perifhing,  and  ftill  more  from  languifliing ;  and, 
confequcntlv,  of  giving  more  ftrength  and  vigour  to  vege- 
tables than  they  would  have  obtained  had  they  not  been 
covered  with  fnow.  It  appears  then  that  we  may  explain  a 
part  of  the  influence  which  fnow  has  upon  vegetation,  with- 
out having  recourfe  to  the  falts  or  nitre  which  it  is  faid  to 
contain,  and  which  analylis  and  experiments  have  proved 
do  not  exift. 

7  The 
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The  explanation  of  the  influence  af  fnowbythe  continual 
humiditv  it  fuppUes  to  plants^  is  the  refult  of  obfervations 
which   cannot  have  efcaped  intelligent  farmers  in  all  ages ; 
but  a  knowledge  of  the  influence  it  has  by  being  a  bad  con- 
tlu6lor  of  heat,  is  the  confequence  of  experiments  recently 
made  an  caloric.     The  ancients  liad  neither  a  feries  of  facts 
nor  inflnuTicnts  proper  for  fuch  refearches.     They  obferved^ 
that  the  atmofphere  mfted  metals  in   the  fame  manner  as 
acids  ;  from  which  they  concluded,  that  the  air  contained  an 
acid.     They  remarked,  that  nitre  was  formed  fpontaneoully 
on  calcareous  mafles;  from  which  they  concluded,  that  the 
acid  of  the  atmofphere  was  a  nitre  :  and  this  conclufion  was 
not  far  from  the  truth,  fmce  the  lateft  experiments,  and  mofl: 
remarkable  difccverics  which  have  contributed  in  the  highefl: 
degree  to  the  rapid  progrefs  of  phyfics,  have  proved  that  the 
air  is  formed  of  two  elements,  which  enter  into  the  compo- 
fition  of  the  nitric  acid,  viz.  oxygen  and  azot.     Let  us  ac- 
knowledge, therefore,   that  the  philofophers  who  preceded 
lis  pofllilld  no  little  acutenefs  and  fagacity  to  be  able  to  dif- 
cover,  fo  lone  ago,  by  the  accumulation  of  feveral  indirect 
experiments,  what  the  molt  accurate  analyfis  demonftrates 
at  pre  fen  t. 

If  fnow  poiTeiied  only  the  property  of  preferring  vege- 
tables, and  of  preventing  them  from  perifhing  by  tlie  feverity 
of  the  cold,  it  is  not  at  all  probable  that  the  ancient  philofo- 
phers v/ould  have  confidered  it  as  depoflting  on  the  earth 
nitrous  falts,  as  they  might  haveafcertained,  by  a  very  Ample 
experiment,  that  it  contains  none  of  that  fait;  for  they  did 
not  afcribe  the  fame  property  to  rain-water,  but  they  re- 
marked that  fnow  burnt  the  flcin  in  the  manner  of  acids,  as 
well  as  other  bodies  immerfed  in  it.  Being  induced  to  con- 
clude that  there  was  nitre  in  the  air,  it  was  natural  that  they 
fliould  afcribe  to  this  nitre  the  burning  qualities  of  fnow,  and 
confequently  its  influence  on  vegetation. 

C.  Guy  ton  having  engaged  me  to  examine  the  caufe  of 
the  difi'erence  of  the  effects  of  fnow  and  rain-water  on  va- 
rious 
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rious  fubftances,  I  found  that  they  were  occafioned  by  the 
oxygenatron  of  the  fnow ;  and  that  thefe  efFeas  were  to  be 
afcribed  to  a  particular  combination  of  oxygen  in  this  con- 
gealed water.     I  put  1000  grammes  of  fnow  in  ajar,  and 
1000  grammes  of  diftilled  water  in  another.     I  poured  into 
each   of  the  jars  an  equal  quantity  of  the  fame  folution  of 
lurnfole.    I  placed  both  the  jars  in  a  warm  temperature,  and, 
after  the  fnow  melted,   I  remarked  that  the  dye  was  redder 
in  the  fnow  water  than  in  the   diftilled  water.     I  repeated 
this  experiment,  and  \^'ith  the  fame  refult.     I  put  into  ajar 
icoo   grammes   of  diftilled   water,  and   into  another  1000 
grammes  of  fnow.     Into  each  of  the  jars  I  put  6-^  grammes 
ofver)^pure  and  clean  fulphat  of  iron.     In  the  fkft  there 
was  precipitated  0-150  grammes  of  the  oxyd  of  iron,  and 
o-oio  grammes  in  the  other.     As  the  oxyd  of  iron  was  pre- 
cipitated from  a  folution  of  the  fulphat  by  oxygen,  it  thence 
follows,  that  the  fnow  contained  more  oxygen  than  the  dif- 
tilled water;  and  it  follows  from  the  firft  experiment,  that 
this  quantity  of  oxygen  was  considerable  enough  to  redden 
the  tinclure  of  turnfole. 

It  is  fully  demonftrated  by  thefe  two  experiments,  that  fnow 
is  oxygenated  water,  and  that  it  muft  confequently  have 
on  vegetation  an  action  different  from  that  of  common  ice. 
The  experiments  of  Dr.  Ingenhoufs,  on  the  germination  of 
feeds,  have  taught  us  that  the  prefence  and  contaA  of  oxy- 
gen are  abfolutely  neceffary  for  the  plant  to  expand.     They 
have  {fiewn  alfo  that  the  more  abundant  the  oxyD;en  is  the 
more  rapidly  will  the  feeds  grow.     Mofl  plants  luffered  to 
attain  to  their  perfed  maturity  fhed  on  the  earth  a  part  of 
their  feed.     Thefe  feeds,  thus  abandoned  and  expofed  to  the 
action  of  cold,  are  preferved  by  the  fnow  which  covers  them, 
at  the  fame  time  that  they  find  in  the  water,  it  produces  by 
melting,  a  portion  of  oxygen  that  has  .a  powerfld  adion  on 
the  pnnciplc  of  germination,  and  determines  the  feeds  that 
.  would  have  periflied  to  grow,  to  expand,  and  to  augment  the 
number  of  the  plants  that  cover  the  furface  of  the'earth. 

A  very 
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A  very  confiderablc  number  of  the  plants  which  we  have 
the  art  of  appropriating  for  our  nourifhment  and  our  wants 
are  fown  in  the  months  of  Venclemiaire,  BrumairC;,  and  even 
Frimairc  (end  of  September  to  end  of  December) ;  feveral 
of  thefe  feeds  germinate  before  the  cold  commences  its  a<?tion 
upon  them  and  changes  the  principle  of  their  life.  The 
fnow  which  covers  the  reft_,  a(!ling  on  the  germ  by  its  oxy- 
genation^ obliges  them  to  expand  and  to  increafe  the  num- 
ber of  ufeful  plants  which  the  farmer  and  gardener  commit 
to  the  earth,  and  confequently  to  multiply  their  produftions. 

Here  then  w'e  have  three  effefts  of  fnow  upon  vegetation, 
all  very  different,  which  contribute  each  feparately  to  in- 
creafe, every  year,  the  number  of  our  plants  ;  to  give  them 
more  vigour,  and  confequently  to  multiply  our  crops.  Thefe 
cffefts  are  :  i.  To  prevent  the  plants  from  being  attacked  by 
the  cold,  and  from  being  changed  or  perifliing  by  its  force. 

2.  To  furnifli  vegetables  with  continual  moifture,  which 
helps  them  to  procure  thofe  fubftances  neceflary  for  their 
nutrition,  and  to  preferve  them  in  a  flrong  healthy  ftate. 

3.  To  caufc  a  greater  number  of  feeds  to  germinate,  and  con- 
fequently to  increafe  the  number  of  our  plants. 

Before  I  conclude,  I  muil:  mention  fome  important  expe-  • 
riments,   in  regard   to  vegetation,  which  I  made  on  rain-  • 
water.     Rain-water  does  not  a6l  on  tin6lure  of  turnfole  or  . 
on  fulphat  of  iron  like  fnow  ;  from  which  it  .would  appear 
that  it  does  not  participate  in  that  property  which  it  acquires 
by  oxygenation.      Rain-water,    however,   contains  oxygen 
alfo  3  but  in  a  flate  of  folution,  and  not  of  combination,  as  in 
fnow;  for  under  an   exhaufted  receiver  rain-water  fuffers 
air  to  efcape  from  it,  which  contains  proportions  of  oxygen 
much   greater  than  river  water,    fpring   water,   and  even 
atmofpheric  air. 

Atmofpheric  air  expofed  to  the  aftion  of  phofphorus, 
Mthout  the  application  of  heat,  after  the  method  indicated 
bv  Berthollet,  is  diminiflied  in  its  bulk  o*2o ;  that  is  to  fay, 
tlie  phofphorus  takes  from  the  azot  20  parts  of  oxygen  in 

100 
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100  parts  of  atmofpheric  air.  Air  drawn  from  the  water  of 
the  Seine,  tried  by  the  fame  eudiometer^  gave  the  fame  di- 
minuticMi,  Air  drawn  from  rain  water  was^  on  the  other 
hand,  diminiflied  by  phofphorus  from  0*32  to  0-40.  As  the 
mean  of  a  great  number  of  experiments  was  0*35,  it  thence 
follows  that  the  proportion  of  oxygen  in  the  air  obtained 
from  ram  water,  newly  fallen,  is  greater  and  more  confidcr- 
able  than  that  contained  in  atmofpheric  air,  and  in  the  air 
of  other  water. 

Since  rain  water  thus  difi'ers  from  common  water  by  the 
oxygen  it  holds  in  folution,  and  iince  oxygen  has  an  influ- 
ence on  germination,  and  even  on  vegetation,  as  is  proved 
by  the  experiments  of  Ingenhoufs  and  Senebier,  it  is  natu- 
ral to  afcribe  to  it  a  part  of  the  peculiar  action  which  raiii 
has  on  the  vegetation  of  plants  different  from  that  of  other- 
water  with  which  thev  are  watered. 


III.  On  the  Component  Parts  of  Iron-floncs^  and  ho'u  thefc 
in  the  manufaBuring  affe£l  the  Quality  of  Crude  Iron, 
Bj  Mr.  David  Mushet,  of  the  Clyde  Iron  IVcrh,  Com- 
mumcated  bj  the  Author, 

[Continued  from  page  210  ] 
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AVING  in  the  form-er  part  of  this  paper  ftated  the  ave- 
rage lofs  which  the  various  natures  of  iron-ftones  fuftaia 
when  expofed  to  torrefactioh  in  external  air,  I  fhall  now 
fimply  ftate  the  quantity  of  oxygen  which  the  various  clailes 
are  apt  to  imbibe  when  expofed  to  a  high  temperature,  after 
thofe  volatile  mixtures  capable  of  affuniing  the  gafeous  ftate 
by  the  combination  of  caloric  have  been  expelled. 

The  facility  with  which  iron-ftones  become  oxvdated'  is 
entirely  (dependent  upon  the  nature  of  the  mixture  conftitut- 
ing  fufibility  or  otiierwife  :  fo  that  were  argillaceous,  cal- 
careous, aijd  liliceous  iron-ftones,  previoufly  de-oxygenated, 
expofed  to  the  fame  degree  of  heat- -a  degree  capable  of  oxy- 
dating  their  iron — tlie  refult  would  be,  that  the  quantity  of 
axygen  combined  would  be  in  a  relative  proportion  to  the 

fufibility 
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fufibility  of  the  mixtures^  for  a  determinate  fpace  of  time. 
The  argillaceous  iron-ftone  would  be  found  in  a  given  time 
to  have  gained  lead ;  the  calcareous  a  larger  portion  ;  while 
tile  filiceous,  containing  an  aiTemblage  of  mixture  fufible  at 
a  deoree  of  heat  in  which  the  former  would  remain  un- 
changed,  will  be  found  to  have  gained  the  greateft  weight ; 
but  if  expofed  to  an  high  temperature  for  a  fufficient  length 
of  time,  the  oxygen  abforbed  will  be  in  an  exa6l  proportion 
to  the  iron  contained  in  the  ftone  ;  only,  the  filiceous  iron- 
iton'es  arrive  fooneli:  at  a  high  pitch  of  combination.  In  the 
courfe  of  many  experiments  I  have  found  the  following  pro- 
portions to  be  nearly  juft,  when  the  quantity  of  iron  con- 
tained in  the  refpe6live  ftones  was  nearly  analogous. 

Argillaceous  iron-ftone,  which  has  yielded  me  38  per  cent. 
in  the  afTay-furnace,  firft  diftilled  and  afterwards  carefully 
de-oxygenated,  increafed  in  weight,  during  an  expofure  to 
ig!:nited  gas  for  8  hours  in  the  bottom  of  a  deep  crucible, 
2,2  per  cent. 

Calcareous  iron-ftone,  which  afforded  a  (imilar  quantity 
of  metal,  and  which  was  fubjefted  to  the  fame  train  of  pre- 
paration, to  difpcl  its  volatile  mixtures,  and  unfix  its  oxygen, 
gained  in  weight  nearly  23  per  cent, 

Siliceous  iron-ftones,  containing  from  36  to  38  parts  of 
iron  in  100,  treated  in  the  fame  manner,  afforded  me  inftan- 
ces  of  an  accumulation  of  weight  equal  to  24  to  25  p_^r  cent. 

In  order  more  particularly  to  illuftrate  the  double  pheno- 
menon of  iron-ftones  firft  lofing  and  then  gaining  weight, 
I  ftiall  infert  the  treatment  of  one  particular  ftone  of  each 
clafs ;  from  which  a  pofitive  judgment  may  be  formed  of  the 
general  operation,  and  refults,  peculiar  to  each. 

I.  There  were  introduced  into  an  iron  teft  fome  pieces 
of  argillaceous  iron-lloncs,  weighing       -         -     1750  grs. 

After  being  expofed  to  a  bright  red  heat  for  8 
hours,  and  then  allowed  to  cool^  they  weighed     ii6a 

Loft  in  fimple  diftillation         -  -         -      ^^o  grs* 

Equal  to  33*5  per  cent.    Specific  gravity  in  this 

{late  2^52150. 

The 
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The  ftone  had  now  afllimed  a  claret  colour,  and  was  pof- 
feFed  of  regular  internal    fibres,  adhefive   to   the   tongue 
obedient  to  the  magnet,,  and  exhibitnig  every  property  pc^cu- 
har  to  excellent  iron-ftone. 

I  returned  the  refidue,  which,  as  above,  weighed  i  i5o  grs. 
and  expofed  it  in  an  open  crucible  for  4  hours 
to  an  increafing  heat  till  a  flight  degree  of  fufion 
was  perceived  to  take  place.  This  was  indicated 
by  the  angles  of  the  pieces  becoming  rounded, 
and  fwelling  a  little  in  bulk^When  cool  they 
were  found  (lightly  porous,  and  weighed  1     1309 

Increafed  in  weight  by  the  combination  of  "  ' 

oxygen  -  ^  _ 

Equal  to  irS  per  cent.    Specific  gravity  in  thil^fifte'  ' 
3-3636. 

Tlie  frafture  of  the  pieces  no%v  wore  a  femi-vitrified  ap- 
pearance, of  a  daA  blue  colour,  refrac^orv  to  part,  inad- 
hefive  to  the  tongue,  unmagnetic,  but  much  more  metallic 
and  ponderous.  A  calcareous  iron-ftone  treated  after  the 
fame  manner,  of  which  I  alfo  ufed  fmall  pieces,  weiWi- 
mg  ^  _  '  P 

which  had  yielded  a  (imilar  producl  in  iron  in     '''^^  ^"* 

the  aflay-furnace  with  the  former,  when  cool 

weighed 

-        ICQO 


Loft  in  fnnple  diftillation  equal  to  97-7  per 
cent.  _  _  ^      ^/  /  ^ 

1  he  frac-iure  of  this  iron-ftone  was  now  of  a  bright  brown 
colour  ftreaked  with  lime,  faintly  marked  with  internal 
hbre,  lefs  tenacious  to  the  tongue  than  the  former  clais, 
but  equally  obedient  to  the  magnet. 


'■°"'"'  H  xhe 
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'^  1  -     lOQO  p:rs 

The  refiduc,  weighing  as  above         -  ^  -^ 


1235 

145  g^'^- 


^..as  returned  10  the  furnace,  and  expofed  in 
the  l>oltom  of  a  deep  crucible,  till  fach  t.me  as 
a  flioht  indication  of  fufion  was  obierved  ; 
when  cooled,  the  pieces  weighed 

Gained  in  weight  by  the  fixation  of  oxygen 

^ttlt  1":.  was  fnroother,  and  n.orc  vitrified, 
e^'aUrdSute  of  tenacity  to  the  tongue,   and  obed.ence 

■^''3rr^::ftone,  which  contained  alar.e  p.^nio-f 

fend,  was  expofed  under  fin.ilar  eircun.ftances  to    1     fan 

f  l,^.it_Ouantitv  ufed  weighed  alfo     -     I75°  S' 
dcsirec  or  heat— v»aauuiy  ^ 

When  properly  torrefied,  weighed        -         -   __2_ 
^  :     Loft  in  finiple  diftlUation  e.iual  to  ^a8-6  per       ^^^  ^^^^ 

'"-;e  ao^earance  which  this"  ftone  had  afTunied  was  of  a 
■  Ui,h  S  ""annlated  frafturc,  confiderably  magnet,., 
;:r  ;5  :«^.  any  degree  of  adhefion  to  the  tongue. 

THe  refidue,  weighing  as  above         -         .     "       -'^     ^ 
.vas  expoled  to  an  equal  degree  of  heat  with 
the  former  clafles,    by  which  the    ftone   fuf- 
fered  throughout   a   flight  degree  of  fufion- 
■  ^vhen  cool,  the  connected  mafs  weighed         -  _I431_ 
Gained  in  weight  by  the  combination  of  oxy-       ^  ^^ 

n;:t:i;i"thefton:..as  no.  ebangedtoablac.   V 
tr^cent  fli-'htly  porous  mafs,  hard  and  refradory.     I  ha^e 
"Si    tlie  Vecific  gravities  of  the  two  laft  natures  o 
ttonS-     ron-ft  nes  containing  equal  portions  of  iron,   in 
.  -  S:;  ftates  of  preparation,  vary  Uttlc  in  their  fpecific  gra- 
vities.  It 
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It  will  no  doubt  be  obferved,  that  the  increafe  of  weight 
in  thefe  itatements  tally  not  with  the  fums  formerly  given  • 
the  amounts  there  adduced  arc  refults  from  iron-ftones  which 
had  been  previoufly  deprived  of  moft  of  their  oxygen;  but 
m  thele,  the  extra  quantity  of  oxygen  taken  up  by  the 
ftone  IS  only  given,  forming  an  aggregate,  with  the  orio-inal 
exifting  quantity,  as  iliall  hereafter  be  fhown,  nearly^cor^ 
refponding  to  the  fums  iirft  given. 

From  thefe  experiments,  fmgled  out  to  convey  a  juft  idea 
of  the  changes  to  which  iron-ftone  may  be  fubjecled,  it  be- 
comes  obvious,  that  all  the  varieties  of  iron-ftone  Ire  ca. 
pable  of  decompofing  atmofpheric  air  at  a  certain  tempe 
Fature,  and  of  fixing  a  portion  of  its  oxygen,  whereby  w^eio-ht 
IS  gamed,  by  each,  nearly  equal  to  i-8th  of  its  orio-mal 
quantity.  '^ 

It  muft  alio  from  this  appear  obvious,  that  the  burning 
of  iron-ftoneis  an  operation-though  hitherto  condufted  by 
chance,  expofed  to  all  v,-eathers-of  the  greateft  nicetv,  and 
confequence  to  the  certain  and  economical  tnanufacU,re  o^ 
caft-.ron;   wherein  a  fmall  addition  of  fuel,  by  excitin<.  a 
h«h  temperature,  expofes  the  :ron  to  the  combination  o^f  a 
hurtful  prmcple,  in  quantity  (as  will  hereafter  be  flio«-n) 
.hnoft  equal  to  what  the  metal  was  originallv  precipitated  in 
The  extra  proportion  of  fuel,  therefore,  requtfite  under  cir- 
cumftances  where  a  fevere  mode   of  torrefaftion  is  either 
umverfally  adopted,  or  where  it  is  frequently  the  refult  of  in- 
attention and  want  of  (k.ll,    though  as  vet  unafcertained 
upon  a  large  fcale,  muft  be  very  confiderable 

I  look  upon  it  therefore  to  be  a  great  defideratum  in  the 

preparat,on  of  iron-ftone,  to  contrive.a  mode  which  would 

muecertanuyand  economy,  a  mode  wh.ch  would  eith  r 

de-oxygenate  the   ore  unexpofed  to  external  air,  or  which 

degree  of  certamty  wh.ch,  with  a  fmall  ftare  of  attention 
would  preclude  the  poifibiUty  of  the  metal  attr,  ,T  '      ' 

oxvcren.  atttacimg  more 


^2, 


In 
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In  the  prefent  mode  of  preparing  iron-ftones,  too  miich 
is  left  to  chance  and  the  difcretion  of  fubordinate  workmen. 
The  furface  of  the  piles,  being  always  in  contaft  with  the 
open  air,   is  frequently  expofed  to  perforations  from  winds, 
efpecially  in  thofe  parts  where  the  layer  of  ignited  coals 
comes  in  contad  with  the  current :  a  hollow  fpace  is  foon 
formed ;   the  fUel,  by  means  of  the  freOi  air   continually 
pouring  in,  becomes  ignited  to  whitenefs ;   the  furrounding 
{lone  is  immediately  fufed:  fhould  this  aperture  be  joined 
by  a  fimilar  communication  from  oppofite  fides  of  the  fire, 
a  degree  of  heat  will  l^e  excited  beyond  what  could   have 
been  conceived  pofiible  in  this  mode  of  burning,  and  oxy- 
gen be  combined  with  a  mafs  of  ftone  in  fuch  an  high  pro- 
portion as  to  form  a  very  confiderable  part  of  the  whole 
weight.     This  is  an  accident  which  will  take  place  even 
where  order,   regularity  and  experience  are   confpicuous  : 
were  it  poffible  to  avoid  it  by  torrefying  the  iron-ftone  in 
that  jull  temperature  which  has  been  formerly  demonftrated 
as  the  moft  proper,  uniti;ig  at  fame  time  an  equal  degree  of 
economy,  it  would  contribute  greatly  to  reduce  to  certainty 
and  rule  the  operations  of  the  fmelting-furnace. 

The  extreme  of  fafing  the  materials,  and  combining  the 
iron  with  an  extra  portion  of  oxygen,  is  not  the  only  evil 
which  an  accurate  mode  of  torrefaftlon  would  avoid  :  the 
fame  train  of  cafualty  often  affords  a  confiderable  portion  of 
the  ftone  not  enough  prepared,  and  fome  quite  untouched 
by  the  fire.  The  effeds  produced  by  iron-ftone  in  this  ftate 
areexaaiy  fimilar  to  thofe  experienced  in  the  former,  arifing 
from  the  fame  caufe,  but  exifting  as  the  refult  of  two  oppo- 
fite extremes.  r    ^       c 

I  confefs  it  is  much  eafier  to  point  out  the  faults  of  an 
eftabliflied  mode  of  praaice,  than  to  fubftitute  one,  which, 
thouo-h  It  might  unite  fome  fuperior  advantages,  yet  might 
not  combine  an  equal  number  upon  an  extended  fcale  I 
have  frequently  confidercd  the  fubjeft,  and  have  as  often 
been  impreffed  with  the  truth  of  its  importance  m  the  ma- 

nuiadlurmg 
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nufafturing  of  iron.  At  fome  fiuare  period  I  may  fubmit 
to  the  manufaaurers  of  iron  a  double  method  of  preparing 
.ron-ftones  for  the  blaft-fornace ;  in  which,  certainty  of 
operafon  would  be  obtained,  and  in  the  end  n.oft  pro- 
bably a  degree  of  economy  infured  equal  to  that  of  the 
prelcnt  mode. 

I  would  effea  this  by  expofing  the  iron-ftone  ftratified 
with  a  fmall  proportion  of  coals,  in  limply  conftrufted  ovens 
entirely  covered  on  the  top,  except  a  few  fmall  funnels  to 
carry  off  the  fmoke  and  difengaged  vapours;  the  ignition  to 
be  occaftoned  by  a  current  of  flame  paffing  under  a  flue  in 
the  bottom  of  the  furnace,  and  conveying  combuftion  to  the 
iub-ftrat,fied  coals.     As  this  operation  could  be  conducted 
to  a    phyfical  certainty    by  means    of   damping  the  fur- 
nace mftantaneoufly,  as  foon  as  the  vapour,  &c.  hadceafed, 
or  as  foon  as  complete  ignition  had  pervaded  the  contents, 
(the  duration  to  be  determined  by  the  nature  of  the  iron- 
ftone,)  the  refults  in  this  cafe  could  at  all  times  be  depended 
t^pon,  and  the  prefent  irregular  produces  avoided.     A  fecond 
method  0}  depriving  iron-ftones  of  their  volatile  mixtures 
would  be  to  expofc  them  to  a  confiderible  degree  of  heat 
m  contadlwith  the  duft  of  pit-coal  coaks-as  bein^the  moft 
econonucal-fbut   up  from  the  admiflion  of  external  air. 
lh.s  would  not  only  deprive  them  of  their  aeid  water,  8:c. 
but  would  alfo  unfix  moft  of  the  oxygen  combined  with 
the  meta  ,  and  afibrd  the  iron  nearly  in  a  difenga.ed  ftatc 
Both  thefe  methods,  however,  at  the  prefent  time,  want  the 
lanction  of  approving  practice,  on  an  extenfivefcale.  to  ren 
der  them  ufeful,  or  worthy  of  univerfal  attention.     ' 

De-oxygenation  of  Iron-Jlones . 

c^^rT  """'  '^r"  '°"^  '^"°"'"  '"  P*"'  ^"'J  "^  prin- 
ciple, (fo  far  as  undcrftood)  applied   by  the  .netallur«ift  ,0 

depnve  the  ore,  fubjecled  to  the  afl-ay-furnace,  of  its  oxWn, 
m  order  that  the  metal  might  become  revived.  Its  operation 
»  however  much  more  extenfive  than  what  has  hitherto 

^  3  been 


2J.6  On  lie  Component  Paris  oflron-pr.es. 

been  conceived ;  and  its  refults  afford  the  moft  beautiful  and 

interefting  phenomena  known  in  the  art  of  marufeaurnig 

iron.  ^  ...     J  ,..     r 

De-oxvgenation  in  the  cafe  of  iron-ttones  will  adnut  of 

being  divided  into  three  diftina  ftages,  all  of  which  tend  to 

the  fame  final  refult. 

I    That  wherein  iron-ftone  is  found  to  have  loft  its  watei 
of  cryftallifation  and  continuity  offraaure;  to  have  affumed 
a  greyift  white  colour,  foft  and  pulverulent ;   and  greatly 
fpecifically  lighter  than  formerly,  having  loll  from  2-5ths  to 
Q-20th3  of  its  original  weight.  ,,,/!,» 

2  That  ftage  wherein  the  pieces  have  affumed  the  ftate 
of  malleability,  and  have  again  become  firm  and  conneaed  ; 
wherein  they  brighten  under  the  file  ;  and,  when  fubjeaed 
to  the  hammer,  under  various  degrees  of  heat,  receive  mi- 
preffions  at  pleafure,  and  draw  into  fliape. 

,  That  ftage  wherein,  by  prolonging  cementation,  the 
Pieces  of  iron-ftone  are  found  to  have  paffed  into  the  ftate  of 
Lei;  poffeffing  all  Us  properties, though diftieult  to  feparate 
from  the  earthy  parts,  and  preferve  its  quality  ;  but  w-hich 
may  be  precipitated  from  the  fteelified  ore  by  fufion,  in  the 

ftate  of  caft-fteel,  by  means  of  the  ='«"^y-f"™^"-^^^^,^^^, 
Thefe  three  diftina  ftages  of  de-oxygenation  are  produced 
by  a  continuation  of  the  fame  caufe  to  which  all  uon-ftones 
Jay  at  pleafure  be  fubjeaed.     With  primary  ores,  rich  r  m 
iron,  the  refults  are  more  certain,  ponderous^   and  niuch 
bettlrfuited  to  operate  upon,  for  the  P-^uaion  of  good 
xnalleable  iron  and  fteel:  thefe  are  aln-ftuniverf^^  capa- 
ble of  being  de-oxygenated,  for  the  produa.on  of  both   hrfe 
modificatil  of  the  metal.     I  have  met  with  no  except,  n 
indeed,  but  in  the  cafe  of  a  few  granulated  Norwegian  or 
,a  blue  fpeekled  Danift  ore,  a  few  Ruffian  bog  ores,  and  the 

Scotch  ore  of  the  '"-^;"j;;y;^,„,„  ,f,,f  ,,  a  minutede- 

In  the  prefent  paper  I  ftall  connne  my 
tail  of  the  firft  ttage  of  de-oxygenation ;  the  f-ond  ant  U.  d 
.Lges,  as  they  more  immediately  belong  to  the  manufaaure 
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of  Iron  and  fteel,  Ihall  be  fully  con  fide  red  in  connection  with 
this  curious  modeof  manufacluring  thefe  ftates  of  the  niLtal 
from  ores  ^yithout  fufion,  which,  from  its  novelty  and  fnn- 
plic.ty,  deler^  es  a  thorough  invefiigation-  of  operation  and 
principle. 

De-oxygenation  fimply  confifts  in  expofing  iron-ftone  or 
ore,   ftratified  with  coaly  matter,  fiich  as  the  duft  of  pit-coal 
coaks,  or  the  charcoal  of  wood  unexpofed  to  air,  at  a  hio-h 
temperature.     The  oxygen  contained  in  the  ore  is  taken  up 
by  the  charcoal,  and  palfcd  off  in  the  ftate  of  carbonic  acid; 
while  the  water,  carbonic  acid.   Sec.  previoufly  exilting  in 
the  ftone,  is  evaporated  by  the  addition  of  caloric.     Id  pro- 
portion  as  the  ore  becomes  cleared  from  thefe  mixtures,  the 
metal  becomes  more  and  more  revived,  approaching  how- 
ever to  the  ftate  of  malleable  iron,  though  ftill  interfperfed 
^^■lth    the  original  quantity  of  earthy  parts  united   in  the 
ftone.     By  increafing  the  temperature,  and  continuing  its 
duration,  the  particles  of  iron  unite,  and  form  themfelvcs 
mto  fibres,  which,  even  when  cold,  maybe  twifted  and  bent 
a  little ;  ftill  however  having  the  original  quantity  of  earthy 
matter  almoft  invifibly  interpofed  betwixt  their  hiterftices 
If  the  heat  is  urged  ftill  further,   the  iron,  now  malleable,' 
begins  to  take  up  a  portion  of  the  carbon  from  the  charcoal' 
and  the  metal  then  commences  its  change  to  fteel. 

Duringany  partof  the  procef.,  Ihouldlir  come  Incontacl 
with  the  ore,  by  previoully  deftroying  the  furrounding  char- 
coal,  an  immediate  oxydation  of  the  iron  takes  effeft  pro- 
portioned  in  its  increafe  of  weight  to  the  ftage  of  the  ope 
ration  at  which  it  is  effected.  The  ore  has  then  paffed  into  a 
friable,  bulky,  and  unmetallic  ftate. 

In  de-oxygenating  iron-ftones,  with  an  intention  of  difco- 
venng  and  of  eftablillnng  an  analogy  as  to  the  quantity  of 
oxygen  contained  in  the  refpeclive  clafTcs  of  ftones,  I  was  fre 
quently  led  to  conclude,  that  argillaceous  and   calcareous 
iron-ftones  contained  lefs  oxygen  than  iron-ftones  where  a 

•^^  •+  .greater 
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greater  propnrti-n  of  filex  predominated.     Though  by  far 
the  greater  number  of  experiments  performed  on  this  fub- 
fea  were  in  favour  of  fuch  an  inference,   yet  I  have  at 
times  experienced  my  arrangement  palpably  contradiaed, 
without  being  able  to  folve  the  obtruding  difficulty.     I  fhall 
not  however  "^defpair,  in  moft  cafes,  to  reduce  to  certain  in- 
variable   inherent   properties,    and    external    charaaeriftic 
forms,  the  various   iron-ftones  in  the  manner  in  which  I 
have  arranged  them,   and  confonant  to  the  refults  obtained 
from  them   in  the  procefs  of  manufaaure.     The  utility  of 
fuch  an  arrangement,   founded  upon  experiment,  muft  be 
obvious  and  ftriking;  :  it  will  give  certainty  and  value  to  the 
various  produas  of  the  manufaaurer,  as  it  will  in  the  end 
fyftematize  the  manufaaure  itielf,   and  reduce  it  to  rules 
<ruided  bv  principle,  and  not  by  the  aberration  of  a  falfe  or 
mifinformed  judgment. 

From  many  experiments  I  have  made  with  all  the  varie- 
ties of  iroa-ftones  found  in  this  country,  I  Aiall  fubjoin  the 
treatment  of  one  of  each  clafs,  highly  marked  with  the  pre- 
dominati;^.g  earths,  that  an  accurate  opinion  may  be  formed 
of  the  phenomena  exhibited  m  this  part  of  the  procefs. 

T.    I  ufed  a  fine  argillaceous  iron-ftonc,  in  fraall  pieces, 

.'    .  •     .  -  -     -1750  grs. 

wcighmg  -  /JO 

After  a  proper  diftillation  of  8  hours  m  a  de- 
gree of  heat  enual  to  30^  of  Wedgewood,  I  Ob- 
tamed  a  fine  purple-coloured  fibrated  iron-ftone, 
which,  when  cold,  weighed         -.         -  -     ^^'^^ 

Lofs  of  water,  acid,  and  fulphur,  equal  to  33-6 

^90  grs. 
per  cent.  -  '  oy    ^ 

The  influence  which  the  magnet  poffeffed  over  this  ftone 
wasconfiderable;  the  adhefion  to  the  tongue  was  however 
great. 

I  next  introduced  into  a  proper  veffel,  in  contaa  with 

tti^rcoal- 
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eliarcoal-duft_,  fome  pieces  fradlured  from  the  fame  original 
iiiafs ;  they  alfo  weighed         -  -  -     1730  grs. 

After  expofure  for  14  hours  to  a  derrree  of 
heat  equal  to  120-  of  Wedgewood^the  iron-ftone, 
being  carefully  feparated*from  the  charcoal  and 
dried,  weighed  -  -  -  -     1002 

Lofs  of  water,  acid,  fulphur,  and  ox}'gea      -       748  grs. 
iLoft  by  limple  dilHllation  -  -       590 

Oxygen  taken  up  by  the  charcoal,  equal  to 
9  parts  in  ICO  _  _  _  _        158  grs. 

This  muft  not,  however,  be  taken  as  the  total  meafure  of 
oxygen  combined  with  the  iron,  but  only  that  portion  taken 
up  in  the  firft  ftage  of  the  operation ;  \\  hich,  as  it  poflefle^ 
the  following  properties,  fully  entitles  it  to  this  diftinclion : 

1 .  The  iron-llone,  from  being  firm  and  compa6l,  pofleffinor 
fpecific  gravity  from  3  to  ^-^j  now  becomes  comparativelv 
light,  friable,  and  pulverulent;  fpecific  gravity,  from  21  to 
2-5.  It  now  moulders  with  a  flight  preifure,  and  is  eafily 
reduced  to  fine  powder  of  a  whitifii  o-rey  colour,  which  aoaiu 
poflefles  the  following  diftin^l  properties :  It  adheres  to  the 
magnet  in  the  greateft  abundance,  but  not  in  confufed 
clufters  like  iron-ftone  fimply  torrefied  :  a  manifefi:  indi- 
cation to  become  attached  in  the  form  of  fibres  is  vifible; 
and  the  quantity  taken  up  is  equal  in  point  of  bulk  to  the 
effe^l  produced  with  iron  filings. 

2.  Iron-ftone  in  this  ftate  pulverifed,  v/hen  ftrewed  in  the 
flame  of  a  fire  or  candle,  gives  out  metallic  fparks,  hke  the 
combuftion  of  iron-filings  when  ftrewed  in  the  fame  man- 
ner. When  the  flame  of  the  blow-pipe  is  directed  upon  it, 
a  confiderable  inflammation  takes  place,  and  the  metallic 
particles  again  become  oxydated, 

3.  In  this  ftate  iron-ftones  poflTefs  the  property  of  efl*er- 
vefcing  violently  with  the  fulphuric  and  muriatic  acids. 
The  iron  and  lime  are  inftantly  dilfolved,  without  the  pro- 
duction of  heat.     This  is  only  peculiar  to  iron-ftones  at  this 

period 
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period  of  de-oxygenation.  In  no  other  ftate  either  raw  or 
roafted  does  iron-ftone  poflefs  this  property,  unlefs  highly 
united  to  hme ;  but  remains  undiiTolved  till  it  has  attrafted 
a  portion  of  the  oxvgen  from  the  acid  witli  which  it  is  in 
contact. 

From  thefe  confirming  circumfiances  T  conclude,  that  the 
particles  of  metal  exift  in  a  highly  difengaged  ftate ;  that 
they  are  partially  malleable,  yet  fo  much  combined  with 
oxygen  as  to  be  eafily  precipitated,  in  fulion,  for  the  pro- 
duction of  caft-iron,  with  a  fparing  proportion  of  fuel,  and  a 
proper  application  of  folvents.  So  far,  therefore,  as  this  ex- 
periment leads  us,  the  practical  analyfis  of  this  ore  may  be 
thus  ftated : 

In  the  affay-furnace  this  iron-ftone  yielded  a  button  of 
fuper-carbonated  crude  iron  equal  to       -  -     39'5  parts. 

Water,  carbonic  acid,  and  fulphur,  loft  in  fnn- 
ple  diftillation  -  -  -  -     33*6 

OxA^gen  taken  up  by  the  charcoal         -     9*0 

In  the  fubfequent  part  of  the  operation 
I  found  that,  when  the  iron-ftone  had  af- 
fumed  malleability,  and  brightened  under 
tljie  file,  a  further  quantity  of  oxygen  was 
taken  up,  equal  to  _  _  _     4-2 — 13-2 

Clav,  lime  and  iilex  united  in  the  ftone         -     33*7 

100    parts. 
The  earths  I  found  to  be  proportioned  nearly  as  follows  : 
Clav  7  parts,  calcareous  earth  4,  Iilex  2*7  =  13' 7 • 

II.  Of  a  calcareous  iron-ftone,  reduced  in  the  fame  man- 
ner, I  operated  upon  -  -  -     1750  gr?' 

After  being  expofcd  to  a  iimilar  diftillation, 
I  found  it  to  weigh  -  -     .  -     1090 

Loft  in  water,  acid,  and  fulphur,  equal  to  37*7 
per  cent.  _  _  >  _  -     65o  grs. 

This  iron-ftone,  when  torrefied,  exhibited  a  thm  fchiftus 

of 
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of  calcareous  plates :  its  fracture  aifo  prefenled  calcareous 
lines  running  in  various  directions  :  its  colour  was  reddifh 
brown,  partially  fibrated^  magnetic,  and  tenacious  to  the 
tongue. 

I  took  of  the  fame,  mixed  with  charcoal  duft,     1750  grs, 
and  expofed  the  veiTel  to  a  temperature  equally 
high  with  the  former. 

The  refidue,  when  carefully  feparated  from  the 
charcoal,  wa(hed  and  dried,  weighed  -         -     922 


828  grs. 
Loft  in  fimple  diftillation,  as  formerly  fhewn,         660 

Oxygen  taken  up  by  the  charcoal,  equal  to 
9*5  parts  in  ico  -  -  168  grs. 

In  this  ftate  the  ftone  was  pulverulent,  much  frittered,  and 
of  a  darkifli  grey  colour.  Its  fracture  exhibited  a  number  of 
white  fpots  like  madrepore.  In  many  places  lime  was  dif- 
tincFtly  perceived  :  when  pulverifed,  it  fparkled  in  the  flame, 
ditrolved  rapidly  in  acids  with  a  violent  eifervefcence,  was 
lefs  magnetic  than  the  former,  though  poffeffing  a  great 
tendency  to  adhere  in  the  form  of  fibres.  From  this  treat- 
ment  the  pradlical  analyfis  of  this  ftone  will  ftand  as  follows: 

In  the  allay  furnace  it  yielded,  of  fuper- carbonated  crude 

iron,                    -                   -                   -  37*5  parts 

Water,  acid,  and  fulphur  loft,  as  for- 
merly fliewn,               -                -                -  37*7 

Oxyo-en  taken  up  in  the  firft  ftasje  of 

de -oxygenation             -              -              -  9*5 

Afterwards  taken  up  in  cementing  the 

iron-ftone  to  render  it  malleable       -       -  4*9 — 1 4*5 

Clav,  lime  and  filex             -              -  -     10-3 


100  parts 

By  diflblution  in  acids,  I  found  the  earthy  parts  to  be  nearly 
a5  follows :  Lime  5-2— Clay  3*1 — Silex  2- 10.3. 

This 
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This  analyfis  muft  not,  however,  be  taken  as  a  ftanclard 
whereby  the  quantity  of  iron  and  earth  is  to  be  judged  of 
in  calcareous  iron-ftones  in  general.  The  iron-ltones  of  this 
clafs  contain  much  lefs  iron  than  argillaceous* or  even  (ili- 
ceous  iron-ftones :  28  to  32  per  cent,  are  products  more 
commonly  met  with  than  37  and  upwards  ;  the  difference 
in  point  of  metal  being  made  up  in  lime  and  clay.  In 
ftating  the  quantity  of  oxygen  difengaged,  I  conceived  it  pro- 
per to  adduce  iron-ftones,  though  of  different  clafles,  yet 
containing;  nearly  the  fame  weight  of  metal  as  the  quantity 
either  difengaged  or  abforbed  mufl  be  in  a  dire£l  ratio  to 
the  exifting  quantity  of  iron, 

III.  I  operated  with  a  filiceous  iron-ftone,  weighing 
alfo  -  -  -  -  '^75^  E"^^' 

eompofed  of  fmall  pieces_,  and  expofed  for  the 
fame  length  of  time,  and  to  the  fame  degree 
of  heat  as  the  former  dalles :  the  refiduc 
weighed  -  -  -  -  1249 

Loft  in  volatile  matter  by  fimple  dillillation,       

equal  to  28-6  per  cent.  -  -  501 

In  its  prefent  ftate  the  fracture  of  this  iron-     

-ilone  was  reddifli  brown,  ftudded  with  fpiculce 
of  iliinino-  {ilex,  flightl)''  adhefive  to  the  tongue, 
and  confiderably  obedient  to  the  magnet. 

I  next  introduced  into  a  crucible,  ft:ratified  with 
charcoal-dull,  fome  pieces  of  the  fame  mafs, 
weighing  -  -  -  2374gr&. 

and  expofed  them  to  a  degree  of  heat  of  equal 
intenlity  with  the  former ;  after  the  pieces  were 
waflied,  and  carefully  dried,  they  weighed  ^343 

Amount  of  water,  acid,  fulphur,  and  oxygen 
diffipated  -  -  -  1031  grs. 

Equal  to  -  -  43*4  parts  in  lOO 

Lo(]:in{implediil;illationasabove28'6 

Oxygen  taken  up         -         -     14' 8 
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This  iron-ltone  was  frittered,  very  magnetic,  but  dilTolved 
lefs  rapidly  in  acids,  and  with  lefs  effervefcence ;  colour  uf 
the  fradlure  light  grey,  and  {lightly  fpongy.  The  practical 
analyfis  of  this  filiceous  iron-ftone  will  therefore  ftand  thus; 

Carbonated  crude  iron  obtained  in  the  aflay 
furnace  -  -  -  -         -     3^     parts. 

Water,  acid,  and  a  conliderable  portion  of 
fulphur  _  -  -  -  _     28-5 

Oxvgen  taken  up  as  above  -         14-8 

Further,  as  will  hereafter  be  ffiewn 
in  making  the  iron-ftone  pafi  into  a 
ftate  of  malleability  -  -  2*5 — 17*3 

Earthsj  viz.  filex  9,  lime  5,  clay  3-1,  =   -     i8-i 

ICO     parts* 

In  thefe  experiments  I  widied  to  obtain  refults  which 
would  throw  light  upon  the  de-oxygenation  of  iron-ftones, 
with  a  view  to  apply  them  to  practice  upon  an  extended  fcale. 
I  therefore  ufed  freih  ore,  in  order  to  prefent  nearly  the  fame 
furface  to  the  a6lion  of  the  heat,  and  to  be  able  to  judcre  of 
the  refults  apart  from  each  other.  In  torrefa6lion  it  fre- 
quently happens  that  the  ftone  is  reduced  too  fmall  to  enable 
us,  by  its  fubfequent  treatment,  to  form  a  probable  opinion  of 
the  tenacity,  or  otherwife,  with  which  iron-ftoncs  hold  their 
oxygen.  The  difference  betwixt  returning  into  the  crucible 
the  fame  pieces  deprived  of  their  volatile  mixtures,  and  ope- 
rating upon  freOi  ore,  cannot  be  great,  efpecially  when  they 
are  felecled  from  fragments  of  the  fame  mafs,  directed  by 
an  intimate  acquaintance  and  thorough  knowledcre  of  the 
qualities  indicated  by  their  external  forms. 

All  iron-ftones  thus  expofed  to  de-oxygenation  become 
pore  or  lefs  faturated  with  carbon;  it  forms  a  union  like 
carbon  in  fteel,  and  its  prefence  is  only  afcertaincd  when  the 
iroii-ftone  is  diffolved  in  an  acid,  by  rifmg  to  the  top,  and 
forming  a  fine  pellicle  poU'cfling  luftre  and  various  fhades 

of 


254  ^^  ^^-^^  Component  Paris  of  Iron-Jtones^ 

of  colour.  I  have  alfo  at  times  deteiled  crude  carbon  in  Xht 
centre  of  pieces  of  ore  l\  inch  diameter.  To  the  remain- 
der of  this  mixture,  after  the  oxygen  is  taken  up,  ought  to  be 
attributed  the  natural  tendency  which  moft  malleable  iron 
inade  in  this  procefs  has  of  becoming  red-fliort. 

The  average  of  the  refults  of  the  principal  clafles  of  iron- 
ftones  may  ferve  for  information  on  the  products  obtained, 
by  treating  thofe  of  equal  quantities  of  mixture.  The  ana- 
lyfis  here  furniilied  is  not  that  of  the  chemift^  or  laboratory; 
but,  though  the  calculations  are  lefs  rigorous,  yet  they  are 
fufficient  for  the  manufacturer,  and  better  fuited  for  prac- 
tical information  ;  as  they  never  once  lofe  fight  of  their  ap- 
plication and  effects  in  the  large  way  of  manufafture,  and 
as  they  have  been  chiefly  effected  by  an  agent,  which,  alone, 
in  the  large  way,  can  modify  the  whole,  and  procure  refults 
confonant  to  the  ufe  and  exiftence  of  the  metal. 

From  the  amount  of  the  experiments  here  recorded  I 
would  be  apt  to  draw  this  conclufion,  that^  in  general,  iron- 
ftones  are  varioufjy  combined  \vith  oxygen  as  to  quantity: 
argillaceous  iron-ftone,  leaft ;  calcareous,  more;  and  fili- 
ceous  iron-ftones,  moll  of  all. 

In  the  general  arrangement  which  I  have  made  of  iron- 
Hones  in  this  and  the  preceding  paper,  I  wifh  not  to  be  un- 
derftood  as  having  comprehended  every  variety  which  may 
exift ;  new  clafTes  may  be  brought  to  light,  as  the  progrefs 
of  difcovery  and  eftablifhment  advances.  I  am  at  prefent, 
how^ever,  acquainted  with  only  one  exception,  which,  from 
Its  fcarcity,  I  have  avoided  claffing  along  with  thofe  gene- 
rally ufed.  My  experiments  alfo  have  hitherto  been  limited 
as  to  the  nature,  fo  that  at  the  prefent  time  I  am  only  ena- 
bled to  ftate  a  few,  of  its  diftinguifliing  properties.  This 
iron-ftone  is  found  near  to  Clough  Iron  Works,  m  the 
county  of  Lanark.  Its  appearance  is  much  like  a  coarfe 
fchiftous  coal ;  its  average  thicknefs  is  about  iV  inch;  pof- 
fefTmg  a  dark  fandy  fracture,  and  by  no  means  refembling 
an  ore  of  iron,     Tne  mixture"  is  a  union  of  coal  and  iron 
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with  a  fmall  proportion  of  lilex.  Its  inflammability  is  great, 
and  it  requires  a  cautious  preparation  for  the  blaft-furnace. 
For  this  purpofe  it  is  buih  upon  a  thin  layer  of  coals,  in 
piles  not  exceeding  20  inches_,  or  2  feet :  the  coals  are  kin- 
dled in  the  ufual  manner,  and  convey  ignition  to  the  incum- 
bent ftone.  Thefe  precautions  are  abfolutely  neceflary,  other- 
wife  the  whole  ftone  would  be  conne<Sled  in  one  general  mafs 
bv  fulion. 

I  expofed  of  this  ftone  to  diftillation         -        -     979  grs, 
in  a  bright  red  heat  for  7  hours,  during  which  time 
a  confiderable  degiree  of  combuftion  took  place, 
and  a  black  vapour  was  difengaged  ;  when  cool, 
the  refidue  weighed  _  -  -     47^ 

Loft,  of  water,  bitumen,  and  carbon,  equal  to 

Si^o  per  cent.  -  -  -  '     S^i  g^^* 

In   this  ftate,  the  iron-ftone  was  divided  into  thin,  blue 
laminae,  of  a  vitreous  nature,  and  vQ.Yy  weakly  magnetic. 

I  next  torrefied,  of  this  ftone  in  contact  with   charcoal- 
duft,  -  -  -  -  -   1163  grs. 

When  feparated,  waftied,  and  dried,  the  refi- 
due weighed  _  _  _  _     ^^o 

Lofs  of  nnxtures  equal  to  49^0-  per  cent.  -  573  grs^ 
The  charcoal  was  in  part  confumed,  and  part  of  the  fur- 
face  of  the  ore  expofed  to  conta6t  with  air,  otherwife  it  is 
probable  that  the  lofs  in  de-oxygenation  v\^ould  have  been 
lefs,  by  the  quantity  of  carbon  contained  in  the  ftone,  than 
in  torrefying  in  the  open  air ;  where  the  carbon  muft  infallibly 
be  confumed,  and  the  lofs  greater.  In  this  llate  of  de-oxy- 
genation this  iron-ftone  poffeiTes  the  ufual  properties  peculiar 
to  the  other  varieties.  At  Clough  it  is  highly  efteemed, 
both  as  to  the  quantity  and  quality  of  the  iron  it  aftbiJa. 
It  is  reckoned,  m  a  torrefied  ftate,  to  yield  in  the  blaft-fumace 
from  55  to  60  per  cent.  This  is  cafily  accounted  for,  when 
it  is  confidered,  that  it  lofes  more  than  half  its  weight  in 
torrefaclion. 

9  IV.  A 


iV.  Ajlport  Account  of  Souffr'iere  in  the  IjJayid  of  St-.  L.iU 
da.  From  Obfervations  on  the  Difeafes  which  appeared 
in  the  Army  there  in    December    1778,  &c.     By  Dr. 

ROLLO. 

X  J.AVING  in  our  Number  for  Feb.  laid  before  our  readers 
an  account  of  the  volcano  in  the  ifland  of  St.  Lucia,  from  the 
Swedifli  Tranfaftions,  the  following  particulars  refpefting 
it  and  the  neighbourhood  are  now  inferted,  as  they  tend  to 
make  the  defcription  of  that  Angular  fpot  more  complete. 

^^  Souffricre  is  a  fmall  town  fituated  at  the  bottom  of  a  bay 
towards  the  leeward  extremity  of  the  ifland.  It  is  furrounded 
by  hills  covered  w^ith  tree?,  the  declivities  of  which,  and 
every  part  capable  of  produce,  are  cultivated,  and  afford  good 
fugar-cane.  This  place  has  its  marflies,  but  not  fo  exten- 
five,  or  fo  much  to  windward  as  thofe  about  Carenage. 

''  The  extremity  of  the  fouth  fide  of  Souf^riere  Bay  runs 
into  two  fleep  hills  of  a  conical  figure,  which  are  nearly  per- 
pendicular :  they  are  reckoned  the  higheft  on  the  ifland^ 
and  are  known  by  the  name  of  the  Sup-ar-Loaf  Hills.  From 
their  height  and  flraitnefs  it  is  impofTible  to  afcend  them : 
we  were  told  it  was  once  attempted  by  two  negroes,  but  they 
never  returned.  They  are  covered  with  trees  and  flirubs, 
and  arc  the  fhelter  of  goats,  feveral  of  v.hich  fometimes  de- 
fcend,  and  are  fnot  by  the  natives. 

'^  After  you  pafs  the  hills  to  windward  of  Souffricre,  a  fine, 
clear  and  level  country  prefents  itfelf.  From  the  back  of  the 
Sugar-Loaf  Hills,  and  all  along  the  fea-coaft,  to  the  diftance, 
we  fuppofe,  of  from  fifteen  to  twenty  miles,  this  flat  or  level 
extends:  it  is  all  cultivated  and  divided  into  rich  eftates, 
affording  fugar-cane  equal  to  any  in  our  iflands.  This  beau- 
tiful fpot  is  interfered  by  many  rivers  of  very  clear  water^ 
and  thefe  are  conduced  by  art  to  the  purpofe  of  fugar- 
making.  The  rains  in  this  part  are  lefs  frequent  than  on 
any  other  part  of  the  ifland  3  however,  they  have  often  a 
7  pro* 
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proportion  more  than  fufficient.    The  wind  here  blows  from 
the  fea,  or  nearly  fo. 

^^  We  cannot  finifh  this  defcription  without  taking  notice 
t)f  a  volcano  in  the  neighbourhood  of  Souffnere,     You  pafs 
over  one  or  two  fmall   hills  to  the  fouthward  of  the   town 
and,  before  any  mark  of  the  place  is  perceived,  you  are  fen-' 
fible  of  the  fmell  of  fulphur.     The  firft  thing  you  difcern  is 
a  rivulet  of  black  running  water,  fending  fonh  fteams  as  if 
nearly  boiling.     From  the  profpeft  of  this  you  foon  open  on  " 
the  volcano,  which  appears  in  a  hollgw,  furrounded  clofe  on 
every  fide  by  hills.    There  are  only  two  openings^  the  one 
we  entered,  and  another  almoft  oppofite  to  it  on  the  ndrth 
fide.    In  the  hollow  there  are  many  pits  of  a  black  and  thick 
boihng  matter,  which  feems  to  work  with  great  force.    Lava 
IS  flowly  thrown  out ;  and  in  the  centre  of  the  hollow  there 
IS  a  large  mafs  of  it,  forming  a  kind  of  hill.     This  we  af- 
cended;  but  were  foon  obliged  to  return,  from  the  exceffive 
heat.     The  lava  is  a  fulphur  mixed  with  a  calcareous  earth 
and  fome  falme  body.    We  found  fmall  quantities  of  alum  in 
a  perfea  ftate.     In  the  opening,  at  the  north  fide  of  the 
hollow,  there  is  a  rivulet  of  very  good  water.     On  ftirring: 
the  bottom,  over  which  this  water  runs,  we  were  furprifed 
with  feeling  it  very  hot;  and  on  placing  a  tumbler  iiHed 
with  fome  of  the  water  clofe  to  the  bottom  of  the  rivulet    it 
foon  became  fo  hot  as  not  to  be  touched.    The  liquid  which 
runs  from  the  pits  is  ftrongly  impregnated  with  fulphur,  and 
refembles  a  good  deal  the  preparation  fold  in  the  fhops 
known  by  the  name  of  aq.  a  fulphur  ata,  orgasfuIphuris[ 
Jietore  St.  Lucia  was  in  our  pglTeffion,  two  or  three  veiTe^s 
were  loaded  with  the  crude  fulphur  of  this  volcano,  for  the 
ufe  of  America.'' 
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V.  ExtraSi  of  a  Report,  on  the  Means  to  he  njed  for  purl- 
fying  the  Air  in  the  Apartments  of  Sick  Perfons,made  to  the 
Society  of  Medicine  at  Briiffels.     By  J.  B.  Van  Moxs. 

J-  HE  principal  obje6t  of  the  author,  in  this  Report,  is  to 
prove  that  it  ought  not  invariably  to  be  the  aim  of  the  phv- 
iician  to  repair  the  lofs  of  a  portion  of  the  refpirable  air  in 
the  atmofphere  which  furrounds  the  patient ;  fince  difeafes 
may  occur,  fuch  as  thofe  of  a  putrid  and  inflammatory  na- 
ture, where  an  augmentation  of  the  unrefpirable  part  may 
be  beneficial.     In  fuch  difeafes,  if  air  of  the  common  fland- 
ard  be  refpired,  the  patient  is  furnifhed  with  fuch  a  por- 
tion of  oxygen  as,  by  increaflng  animal  heat  and  accelerat- 
inor  circulation,  muft  naturally  increafe  the  fever,  inflamma- 
tion  and  putrefa6lion,  or  decompofition  of  the  blood  and 
other  humours.     A  lowered  atmofphere,  which  in  health  is 
improper  for  refpiration,  mud  in  thefe  ftates  prove  falutary, 
as,  by  affording  lefs  oxygen  to  the  fyfteuT,  it  will  abate  in- 
flammation, check  the  putrefaction,  and  diminifli  other  bad 
fymptoms,   producing    the    good  effe6l  of  what  are  called 
cooling  medicines.     Thefe  principles  are  confirmed  beyond 
a  doubt  by  daily  experience  *. 

'^  It  is,"  fays  this  author,  '^  to  the  falutary  effect  pro- 
duced by  diffufing  through  the  atmofphere  a  new  portion  of 
unrefpirable  and  of  dimrnifliing  the  refpirable  air  that  fumi- 
gations have  been  fo  long  indebted  for  their  being  employed 
as  corretlors  of  corrupted  air,  while  thofe  who  prefcribed 
them  often  did  fo  on  a  very  contrary  fuppofition. 

'^  In  creneral  T  have  found  the  air  in  the  apartments  of 
fick  perfons  to  conlift  of  abundance  of  carbonic  acid  gas,  hy- 
drogen gas,  oxygen  gas,  and  azotic  gas;  fometimes  of  a 

'•»  No  fa£ls  of  this  kind  are  known  in  England;  and  from  the  experience 

of  Dr.  Thornton  and  others,   it  would  feem,  that  a  fuper-oxygenatcd  air 

is  highly  beneficial  in  putrid  difeafes,  although  it  be  inimical  to  thofe  of  an 

iuftammatory  nature.    Edit, 
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liulc  ammonlacal  gas,  and  a  peculiar  emanation  called  con- 
tagious miafm,  which  appears  to  be  a  particular  combination 
of  hydrogenous  carbonic  acid  gas,   holding  in  folution  ani- 
nial  flu.ds  as  yet  little  known.    Hydrogen  gas  almoft  aUvavs 
holds  ,n  folufon  pure  carbon,  phofphorus,  &c.  from  which 
arifes  the  fmell  of  thefc  gafes,  often  fo  difagreeable      Car 
borne  acid  gas  would  form  a  much  moreconfiderable  part  of 
the  atmofphere  which  furroimds  fick  perfons,  were  not  this 
gas  continually  neutralifed  and  rendered  concrete  b-the  am. 
moma,  which  is  formed  and  evolved  in  all  difeafes  uhere 
ammal  fubftances  containing  azot  are  decompofed.     It  may 
readily  be  perceived  into   what   contradiction   thofe  have 
fallen  who  fuppofe  air  to  comaln  at  the  fame  time  carbonic 
and  ammoniacal  gas.     The  abfurdity  of  expofin..  in  the 
apartments  of  the  fick,  veflels  filled  with  quick-lime,  ;,uft  alfo 
be  obvious ;   the  inconvenience  of  which,  in  all  cafes,  is  to 
leave  m  a  d.fengaged  fta.e,  or  to  return  to  the  air,  the  a^mo- 
niacalgas;   the  carbonic  acid  gas,  which  would  otherwife 
neutrahfe  it,  being  taken  up  by  the  ftronger  affinity  everted 
"I-n  It  by  the  lime;   and,  in  fome  cafes,   to  take 'away 
an  unrofpirable  gas,  the  prefence  of  which  would  be  bene- 

"  I  have  afcertained  that  in  a  flate  of  health  we  form  bv 
refpiration  more  water,  and  in  a  fiate  of  difeafe  more  car 
borne  acid.     The  carbon  feems,  at  a  certain  temperature,  "to 
excrcife  on  the  oxygen  a  ftronger  attraftion  than  the  hvdro- 
gen  canin  the  fame  temperature.     Among  the  principal 
means  for   purifjing  infeded  air  I  clafs  vaporif.d  water 
which  incommodes  the  patient  very  little,  and  takes  putrid 
emanations  out  of  circulation  better  than  the  muriatic  and 
acetous  acids,   or  than  fpirits,  being  a  better  folvent  than 
thefe  liquids      When  the  air  is  furcharged  with  ammonia, 
I  would  rather  let  loofe  into  it  the  carbonic  acid  gas  tha;^ 
the  acetous  or  any  other  acid.     The  cafe  in  which  C   Guv 
«on  employed  with  fo  much  fuccefs  the  muriatic  ac.d  vapours 
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was  totally  different  from  thofe  which  have  been  the  objeas 

of  my  refearches. 

The  fulphurous  acid  gas  would  be  ufeful  in  fome  cafes  to 
decompofe  miafmata,  by  giving  up  to  them  a  portion  of  its 
oxygen;  but  it  leaves  behind  it  an  oxyd  of  fulphur,  the  hiiell 
of  which  is  extremely  offenfive :  the  oxygenated  muriatic 
acid  gas  ought  therefore  to  be  preferred. 

The  gafes  which  in  my  opinion  ought  to  be  employed 
for  augmenting  the  portion  of  unrefpirable  air,  are  the  car- 
bonic acid  gas  and  hydrogen  gas.  The  firft  X)ught  to  be 
made  to  pafs  through  water,  and  the  fecond  through  oil.  By 
thefe  means  you  free  the  carbonic  acid  gas  from  that  portion 
of  the  acid  employed  to  difengage  it  from  the  carbonat  ufed, 
which  it  carries  along  with  it;  and  you  precipitate  from  the 
hydrogen  gas  the  carbon  it  holds  in  folution.  The  oil,  after 
being  ufed^bme  time  for  this  purpofe,  is  found  quite  black, 
and  converted  into  empyreumatic  or  carbonated  oil. 

VL  Simple  and  Eafy  Method  of  Cleaning  and  Whitening 
Prints  or  Engravings.  5^  M.  Fabbroni.  Fro.TjAnnali 
di  Chimica,  /^y  Brugnatelli.      Vol.  XIK 

The  methods  formerly  employed  for  cleaning  engravings 
confided  in  wailiing  them  in  pure  water,  or  a  weak  lixivium 
of  pot-aili,  or  in  expojfing  them  a  very  long  time  to  the  dew.. 
Aquafortis  has  alfo  been  fometimes  employed.  Leys,  how- 
ever, together  with  the  dirt  and  filth,  carried  away  part  of 
the  colour  of  the  engraving,  and  aquafortis  attacked  the  ve- 
<vetable  fibre  of  which  the  paper  of  the  print  was  compofed. 
^  Since  the  difcovery  of  the  oxygenated  muriatic  acid  by 
Scheele,  and  the  application  of  its  properties,  by  Berthollet, 
to  the  bleaching  of  cloth,  trials  have  been  made  of  it  alfo 
for  whitening  prints  and  engravings;  and  Chaptal's  experi- 
ments on  this  fubjea  were  attended  with  the  heft  fuccefs  *.. 

■..--■  -^  For-Ghantal's  prccffs  fc€  Thii.  Mag.  Vol.  II.  p.  28,  , 

.'•     '^  "  Thisi 


Cleantng  and  JVhltenmg  Triiits  or  Engra'vings.        Q,6l 

This  procefs^  however,  is  not  fo  generally  followed  as  it 
ought  to  be,  chiefly  becaufe  the  preparation  of  the  oxygen- 
ated muriatic  acid  is  attended  with  more  trouble  than  fome 
people  will  take,  and  becaufe  it  is  fometimes  difficult  to  pro- 
cure the  acid  ready  made.  This  confideration  induced  M. 
Fabbroni  to  make  known  the  following  procefs,  which  is 
extremely  eafy,  and  may  be  put  in  practice  by  any  one. 

Half  fill  a  glafs  bottle  with  a  mixture  compofed  of  i  part 
of  the  red  oxyd  of  lead,  or  minium,  and  3  parts  of  the  mu- 
riatic acid  ;  and  havino-  clofed  the  mouth  of  the  bottle  with 
a  glafs  flopper,  put  it  in  a  cool  place,  not  expofed  to  the  light. 
A  certain  heat  will  then  be  produced,  which  is  an  indica- 
tion that  new  combinations  are  formed.  The  oxyd  of  the 
lead  abandons  a  confiderable  portion  of  its  oxygen,  which 
remains  combined  with  the  liquor  *  3  the  latter  then  ac- 
quires a  beautiful  gold  colour,  and  affiimes  the  odour  of  the 
oxygenated  muriatic  acid.  It  holds  in  folution  a  fmall  por- 
tion of  the  lead,  which  does  not  in  the  leaft  injure  its  effect  f. 
It  is  neceflary  that  the  bottle  fliould  be  of  llrong  glafs,  and 
that  the  Hopper  be  well  fecured,  in  order  to  prevent  the 
elaftic  vapour  which  rifes  from  forcing  it  out.  When  you 
employ  the  liquor  thus  prepared,  take  a  large  pane  of  glafs, 
and  raife  a  kind  of  border  of  v/hite  wax  around  its  Qdge^ 
about  two  inches  in  height,  and  every  where  equal.  By 
thefe  means  you  form  a  fort  of  trough,  into  which  put 
the  prints,  and  pour  over  them  a  little  fre{h  urine,  or  water 
mixed  with  a  portion  of  ox-gall.    At  the  end  of  three  or  four 

*  Where  the  oximuriat  of  pot-alh  can  be  had,  the  procefs  recom- 
mended by  Mr.  Crulcklhank,  of  V/oolwich  Hofpital,  will  be  found  neater 
than  the  one  here  propofed.  If  the  oxygenated  muriat  of  pot-afh  be 
finnply  added  to  the  muriatic  acid,  diluted  with  about  an  equal  bulk  of 
water,  the  fait  is  flowly  decompofed,  and  the  acid  converted  into  the  oxy- 
genated acid.  About  i  drachm  of  the  fait,  if  pure,  is  found  to  be  ijfH' 
cient  for  three  ounces  cf  the  dilute  acid.     Edit. 

f  If  this  be  a  faft,  the  portion  of  lead  held  in  folution  muft  be  fmall 
indeed— otherwife  k  ihouid  be  partially  revived  ^in  a  length  of  time,  and 
produce  blacknefs.    Edit, 
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d  ivs  pour  off  whichever  of  thefe  hquids  you  have  employed, 
and  fupply  its  place  with  v.arm  water,   which  ought  to  be 
chant^-ed  cverv  three  or  four  hours,  until  it  come  offperfeftlv 
clear.     When  the  matter  with  which  the  prints  arc  dirtied 
is  of  a  refinous  nature,  which  fometimcs  happens,  dip  them 
in  a  little  alcohol  :   afterwards  fuffer  all  the  moifture  to  drain 
off,  and  cover  the  prints  with  the  liquor  of  the  oxygenated 
muriatic  acid  made  by  minium.     Place  on  the  edges  of  the 
wax  another  pane  of  glafs,  of  the  fame  fize  as  that  below, 
in  order  that  vou  mav  not  be  too  much  incommoded  by  the 
fmell  of  the  acid  ;  and  vou  v/iU  then  plainly  fee  the  yelloweft 
prints  refume  their  original  whitenefs.     One  or  two  hours 
will  be  fufficient  to  produce  the  defired  effe6l.    Having  then 
poured  off  the  acid,  wafli  the  prints^  feveral  times^  in  pure 
water  J  and  dry  them  in  tliL'  fun. 


VII.   OhjcT'uattons  o?i  the  Br'it'ijh  Trade  with  Turhej.     From 
Eton's  Survey  of  the  Turkifli  Empire. 

Jr  ORMERLY  the  trade  to  Turkey  was  of  confiderable 
importance  to  this  country  ;  but  of  late  years  it  had  been 
lan^uifliino-,  and  at  lail  dwindled  into  a  ilate  of  infia-nifi- 
Ccincy,  when  the  prclcnt  v/ar  entirely  put  a  ftop  to  all  com- 
munication willi  the  ports  of  the  Levant. 

As  this  trade  will  be  again  opened  when  a  peace  takes 
place,  an  inveftigation  of  ilie  caufes  of  its  decline,  and  the 
means  to  give  it  its  ancient  extenfion,  may  not,  in  the  mean 
time,  be  unimportant  to  the  government  and  to  the  merchants 
of  this  country. 

The  caufes  of  its  gradual  decline  arc,  ift.  The  rivalfliip  of 
other  European  nations ;  2dly,  The  diminution  of  the  con- 
fumption  of  our  manufaftures  in  Turkey,  by  the  impoveriflied 
jlate  of  the  country;  3dlv,  Some  branches  of  trade  being  got 
into  other  channels ;  and  4thlyj  The  monopoly  of  the  Levant 
Company  in  London. 

7  With 
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Witii  rcfpecl  to  the  rivalfliip  of  other  nations^  that  caule 
will  be  confidered  when  I  fpeak  of  the  Levant  Company. 
As  to  the  impoverillicd  ftate  of  Turkey,  it  muft  afl'eft  the 
trade  of  other  European  nations  as  well  as  our  own;  if  wc 
are  not,  therefore,  to  expect  to  fee  it  again  in  that  flourilhing 
ftate  in  which  it  was,  when  there  were  forty  Englilh  houfes 
of  trade  at  Aleppo,  (at  prefent  there  is  but  one.)  we  may  at 
leaft  expecl  to  have  the  fame  proportion  of  it  as  we  then  had; 
and  if  we  acquire  only  this,  our  trade  to  the  Levant  will  ftlU 
be  a  national  object.  Some  branches  of  trade  are  got  into 
other  channels;  this  regards  principally  certain  imports  from 
Turkey,  and  particularly  of  filk  from  Aleppo,  v/hence  for- 
merly larger  quantities  of  Perfian  filk  came,  which  is  not 
now  brought  thither,  but  the  Eaft  India  Company  fupplyouf 
market  cheaper  and  more  abundantly.  Confiderable  quan- 
tities of  cotton  and  drjgs  come  from  Holland  and  from  Italy, 
which  formerly  came  direcl.  This  will  alfo  be  accounted 
for  in  the  next  conlideration,  the  monopoly  of  the  Levant 
Company. 

It  is  often  neceflary,  and  where  merchants  undertake  to 
open  to  the  country  a  new  branch  of  trade,   and  where  the 
expence  and  rifk  is  great,  it  is  juft,  to  grant  them  exclufive 
privileges,  or  monopolies,  for  a  certain  limited  time,  to  pre- 
vent others  from  reaping  the  harveft  they  had  fown,   and  to 
fecure  their  laudable  induftry  as  far  as  poffible  from  rifk; 
but  when  that  rifk  exifts  no  more,   and  when  they  have 
reaped  their  harveft  over  and  over  again,  and  have  had  a  full 
compcnfation  for  their  rilk,  their  induftry,  and  their  expence, 
the  country  at  large  has  a  right  to  a  participation  of  the  trade. 
There  may,  indeed,  fometimes  exift  circumftances  of  a  pecu 
liar  nature,  which  give  them  a  claim  to  a  longer  indulo-encc 
in  their  monopoly,  particularly  where  that  monopoly  is  no 
injurious,  but,  on  the  contrary,  beneficial  to  the  country  in 
general,  (and  fuch  is  the  cafe  of  the  Eaft  India  Company;) 
but  in  a  trade  where  the  merchants  have  no  common  ftock, 
and  can  urge  none  of  the  above  reafons  in  defence  of  their 
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monopoly;  where  they  cannot  prove  that  any  particular 
lofa  would  accrue  to  them  by  abolifliing  it  5  where  it  has 
operated  as  a  reftraint  on  the  trade^  confining  it  to  narrow 
bounds^  and  giving  a  decided  fupcriority  to  their  rivals  of 
other  nations,  to  the  almoft  total  exclufion  of  the  products 
and  manufactures  of  their  country  from  that  to  which  their 
privilege  exclufively  permits  them  to  trade,  ought  in  com- 
mon fenfe  fuch  a  monopoly  to  exift?  The  Levant  Company 
is  truly  become  the  dog  in  the  manger  \  it  does  not  operate 
fo  much  to  the  profit  of  the  company,  as  to  the  lofs  of  the 
country. 

This  monopoly  is  of  a  fingular  nature  :  it  has  none  of  the 
advantages  of  a  common  ftock,  in  which  many  individuals 
rifk  fmall  fums,  but  which  in  the  aggregate  amount  to  a 
larger  capital  than  any  one  merchant  or  fet  of  merchants 
poflefs,  or  would  choofe  to  rifk;  a  common  ftock  to  which 
any  one  may  contribute,  and  which  thereby,  ftri6tly  fpeak- 
ing,  ceafes  to  be  a  monopoly ;  it  is  a  privilege  granted  to 
pertain  perfons  only  to  trade  to  Turkey,  each  w-ith  his  owi^ 
capital,  and  for  his  own  particular  account  and  rifk,  without 
any  afTignable  reafon  why  they  fhould  be  preferred  to  others 
Jiis  majeftv's  fubje6ts  :  it  has  all  the  difadvantages  of  other 
monopolies  ;   it  has  not  one  of  their  advantages. 

In  fpeaking  thus  freely  of  the  com.pany,  I  folemnly  declare 
that  I  have  no  private  motive,  no  rancour  againfl  any  indi- 
vidual, and  no  inducement  for  writing  on  this  fubjeCt  but 
the  advantage  of  the  countr\\  The  few  members  of  the 
company  with  whom  I  am  acquainted  I  perfonally  refpe6t 
and  highly  efteem  :  on  this  fubje6t  they  muft  differ  with 
me;  they  are  bound  by  oath  to  fupport  the  interefls  of  their 
bodv. 

The  trade  of  all  other  nations  to  Turkey  is  fre.e,  and  they 
have  experienced  the  advantage  of  being  liberated  from  the 
fetters  of  exclufive  privileges.  Let  ever}^  obftacle  be  re- 
moved in  this  country  to  an  equally  free  commerce,  and  the 
fuperior  induftry,  (kill^  and  riches  of  our  manufacturers,  ouif 

traders^ 
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traders^  and  our  navigators,  will  again  reftore  to  us  our  loft 
Turkey  trade. 

It  may  be  faid,  that  at  prefent  the  Levant  Company  is  not 
a  monopoly,  as- any  one,  by  paying  twenty  pounds,  maybe- 
come  a  member  of  it.  When  the  trade  was  already  ruined, 
it  was  imagined  that  this  regulation  was  equivalent  to  laving 
the  trade  open,  (a  proof  that  government  have  thought  it 
neceffar}'  to  aboliih  the  monopoly;)  but  the  bye-laws  of  the 
pompany,  and  the  power  to  enforce  them,  were  permitted  to 
exift,  and  thefe  fo  fetter  the  trade  to  new  adventurers,  that 
few  have  found  their  account  in  purfulng  it,  and  the  tradti 
ftill  remains  a  monopoly  in  favour  of  the  old  houfes. 

It  will  be  neceflary  to  pafs  in  review  thefe  bye- laws,  which 
have  operated  fo  injuriouily  to  the  trade  in  general;  and  to 
fhow  how  they  have  gradually  effected  its  total  ruin,  and  the 
introdu6lion  of  rivals,  who  have  gotten  pofTtffion  of  what 
we  have  loft. 

By  one  of  the  bye-laws,  for  inftance,  it  was  enabled,  that 
^11  merchandife  brought  from  Turkey,  and  imported  into 
England,  (liould  be  the  produce  of  goods  exported  from  Eng- 
land to  Turkey.  The  following  are  the  words  of  the  bye-law; 

^^  That  upon  entering  goods  received  in  England  from 
Turkey  or  Egypt,  every  member  fhall  in  like  manner  fub- 
fcribe  the  following  affirmation ;  videlicet  : 

^^  I  affirm,  by  the  oath  I  have  taken  to  the  Levant  Com- 
pany, that  the  goods  above  mentioned  are  for  account  of 
myfelf,  or  others  free  of  the  faid  company,  or  of  fuch  as  now 
have  their  licence  to  trade,  and  are  beyond  the  feas;  and  that 
the  faid  goods,  nor  any  part  of  them,  are  not,  to  the  beft  of 
my  knowledge,  the  produce  of  gold  or  filver,  either  in  coin 
or  bullion,  fen t  into  Turkey ;  but  that  the  faid  goods  are 
purchafed  by  merchandife,  or  monies  arifing  or  to  arife  from 
the  fale  of  merchandife  fent  into  Turkey  or  Ec:>'pt,  from 
Europe,  or  from  the  Britifh  fettlements  in  America,  on  ac- 
count of  freemen  of  the  Levant  Company,  or  fuch  as  have 
their  licence  to  trade,  and  of  which  regular  entries  have  been 
9  made 
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made  with  the  company^  or  are  purchafed  by  freight  re- 
ceived in  Turkey  or  Eg^-pt,  by  fhips  navigated  according  to 
lavY^  which  freight  is  entirely  the  property  of  members  of 
the  company^  or  fuch  as  have  their  hcence  to  trade." 

And  every  merchant  or  factor  in  Turkey  or  Egvpt  is  re- 
quired to  make  a  fimilar  affidavit_,  on  exporting  goods  from 
Tui-key  for  England;  and  to  give^  on  oath^  an  exa6l  account 
f/ every  kind  of  tranfaction  or  bufinefs,  dire£i  and  indirect  j 
fo  that  all  his  affairs  become  known. 

The  obje6l  of  this  law  is  evidently  to  encourage  the  ex- 
portation of  cloth;  and  when  we  had  no  rivals^  it  produced 
no  bad  eifects ;  but  it  foon  produced  rivals_,  and  it  continued 
in  force  till  they  had  nearly  got  pofleffion  of  the  whole  cloth 
trade.  Such  a  law,  indeed,  was  fufficient  to  ruin  any  trade. 
One  houfe  may  deal  in  exports,  another  in  imports^  one 
Biay  combine  its  Italian  with  its  Turkey  trade;  another  may 
fend  velTels  for  the  carrying  trade :  but  if  every  individual 
boiTfebe  oblio-ed  to  keep  an  exa6l  regifter  on  oath,  and  under 
2  penalty  of  20  per  cent,  called  '^  a  broke,"  of  all  its  exports 
£i\d  import?,  and  to  balance  them  exactly,  how  is  fuch  a 
trade  to  profper,  where  the  profits  are  reduced  by  the  rival- 
iliip  of  forelon  nations?  This  bve-law  at  length,  when  it  had 
produced  the  full  eftecl  of  its  ill  tendency,  was  repealed;  but 
the  trade  was  not  revived:  fo  difficult  is  it  to  turn  back  com- 
merce from  channels  into  which  it  has  run. 

It  Will  be  alked,  then,  what  are  the  reftraints  which  now 
lie  on  the  trade  r 

The  fubjeotion  to  the  control  of  the  company;  the  ne- 
ceiiity  of  making  entries  with  it  of  all  their  tranfa61:ions  on 
oath,  and  not  being  able  to  be  concerned  in  anywife  with 
others  not  free  of  the  company,  or  foreigners ;  the  power  in 
the  company,  for  the  leaft  violation  of  their  rules,  to  infli(Sl  a 
penalty  of  20  per  cent. ;  the  idea  of  reftraint,  and  the  ap- 
prehenfion  of  violating  a  folemn  oath,  have  made  many  de- 
termine to  trade  with  Turkey  through  foreign  and  circuitous 
channels,  without  becoming  free  of  the  company :  witnef* 

the 
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the  ver\'  laro-e  quantities  of  cottons  and  drugs,  Sec.  which 
come  from  Holland  and  Italy,  a?  the  cuftom-houfe  books 
prove.  This  was  the  cafe  till  our  trade  to  Holland  and  the 
Mediterranean  was  ftoppcd  by  the  war,  and  in  that  fame 
fituation  we  fliall  ])e  when  a  peace  takes  place. 

The  drugs,  &c.  which  are  imported  from  Italy,  were  car- 
ried thither  from  Turkey  ;  they  had  already  given  a  profit  to 
the  Italian  fa<ftor  in  Turkey ;  to  the  importer,  and  to  the 
purchafcr  in  Italv,  who  cleans,  aflbrts,  repacks,  and  often 
adulterates  them;  to  the  commiffioner,  who  purchafes  them 
for  his  correfpondent  in  England ;  to  which  add  charges, 
and  intereft  of  money  for  fo  long  a  difburfement,  which  the 
different  people  through  whofe  hands  the  merchandife  has 
gone  have  all  calculated,  as  well  as  their  profits,  double 
freights,  and  loading  and  unloading,  8cc.  Sec. 

Cottons  are  imported  from  Holland,  becaufe  the  company 
cannot  import  themfclves  enough  for  the  confumption ;  and 
the  reafon  why  they  do  not  is,  becaufe  the  old  members, 
who  are  under  no  apprehenlions  of  the  bye-laws,  find  other 
articles  enow  to  employ  their  whole  capital,  and  beyond  that 
the  trade  cannot  increafe.  This  is  the  reafon,  as  will  be 
feen  hereafter  more  Rdly,  why  the  trade  in  exports  as  well  as 
imports  is  confined  within  fuch  narrow  bounds. 

TheBritifli  merchants  in  Italy  and  other  foreign  countries, 
not  being  menibers  of  the  company,  (and  to  become  free  of 
the  comipany  they  muft  come  to  England,)  cannot  trade  with 
Britidi  houfes  in  Turkey ;  and  tliefe,  if  they  will  trade  to 
Italv,  muft  trade  with  foreio-ners  :  thus  all  combinations  of 
the  trades  are  prevented.  Englifh  veflels  in  the  Mediter- 
ranean might  often  make  a  voyage  to  Turkey,  inftead  of 
lying  in  an  Italian  port,  and  return  time  enough  to  take  iu 
their  cargoes  for  England. 

The  great  preference  given  to  Britifli  veflels  in  the  Medi- 
terranearL would  aflure  them  an  employment  whenever  they 
want  freights.   This  carrying  or  caravan  trade  is  fo  ^xtenfive, 

that,, 
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that^  befides  the  French,  the  little  ftate  of  Ragufa  has  tlo  lefs 
than  400  veffcls  in  It. 

Were  the  mafters  of  fliips,  their  owners,  and  the  Englifli 
merchants  in  Italy  and  Turkey_,  under  no  reftraint  in  regard 
to  the  Levant  Company,  people  would  rifk  more  readily  the 
fending  their  velTels  to  the  Mediterranean  to  get  employment 
in  this  carrying  bufmefs,  and,  their  fpeculation  in  trade  being 
free,  they  would  find  means  to  employ  their  veflels  in  the 
intervals  of  their  being  without  freights;  the  mafters,  owners, 
and  co4rrefpondents  might  combine  their  own  fpeculations  in 
merchandife  with  their  carrying  bufincfs,  and  thus  keep 
them  conftantly  employed.  It  is  the  want  of  thefe  refources 
to  our  fhips,  that  prevents  Englilh  owners  from  fending  their 
flirps  into  the  Mediterranean  to  feek  freights,  and  prevents 
the  few  which  do  go  thither  from  profiting  fo  much  by  it  as 
thofe  of  other  nations,  whofe  houfes  of  trade  are  nearer,  and 
^vhofe  trade  is  under  no  reftriftions. 

Had  the  Turkey  trade  in  England  never  been  a  monopolv, 
the  French  would  never  have  got  pofleffion  of  almoft  all  the 
«lotb  trade ;  and  the  laying  it  open  will  be  the  only  means 
of  our  coming  in  again  for  any  confiderable  ihare  in  it. 
There  is  a  greater  demand  in  Turkey  for  the  light  Langucdoc 
cloths,  than  few  any  other  fort.  The  Turks  clothe  their  fer- 
vants  twice  a  year;  and  the  French  cloth,  made  into  loofe 
garments,  (which  laft  much  longer  than  the  tight  European 
drefs,)  is  ftrong  enough  for  their  purpofe,  and  its  cheap nefs 
caufes  it  to  be  preferred  ;  poorer  people,  who  form  the  great 
body  of  confumers,  buy  it  alfo  for  oeconomical  reafons. 
Ehglifh  broad  cloth,  called  mahoot,  (of  a  light  quality,  made 
purpofely  for  the  Turkey  market,)  is  only  worn  by  thofe  in 
cafier  circumftances.  Confiderable  quantities  of  cloth  have 
alfo  of  late  years  come  to  Turkey  fi^om  Germany. 

It  is  the  opinion  of  many  people  well  acquainted  with, 
thefe  mattefs^,  that  the  Engliih  manufafturers  might  make 
the  fame  fort  ©f  cloth  as  the  Languedoc,  and  as  cheap  as  the 

French ; 
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French  3  Init,  as  long  as  the  Levant  Company  exifts,  who  iz 
to  undertake  it  ?  Were  the  trade  laid  entirely  open^  it  is 
probable  that  all  kinds  of  Englifli  manufacturers  would  fend 
people  (called  riders)  to  Turkey  to  feek  for  commiffioiis^  as 
they  do  to  all  parts  of  Europe.  This  praclice,  though  not 
very  agreeable  to  Englifh  merchants_,  (which  however  may 
not  be  the  cafe  in  Turkey^  as  they  may  find  the  mediatioa 
of  merchants  neceflar)^,)  would  greatly  increafe  the  vent  of 
Englifh  commodities^  and  thefe  induflrious  people  mi^ht 
poflibly  be  the  means  of  our  regaining  the  cloth  trade. 

The  few  merchants  who  are  in  the  true  fecret  of  the 
Levant  trade^  can  employ  in  it  their  whole  capital  advan- 
tageoufly^  and  therefore  do  not  feek  for  new  branches^  or 
how  to  recover  old  ones  which  are  lofl. — This  is  the  great 
fecret. 

The  French  do  not  get  their  w<x)l  cheaper  than  we  do ; 
the  price  of  labour  may  be  lefs ;  but  will  not  fuperior  fkill 
and  induftry,  with  larger  capitals^  compenfate  this  (ingle  cir- 
cumftance  againfl  us  ?  Experience  in  other  articles  fhews  it, 
as  in  the  manufactures  of  Maiichefler,  Sheffield^  and  Bir- 
mingham. 

It  is  very  worthy  of  attention,  that  the  French  cannoi 
make  fo  cheap  as  we  can  the  fame  kinds  of  cloth,  which  ouar 
people  bring  to  the  Turkey  market;  it  is  not  that  they  can- 
not make  them  fo  fine,  for  they  make  in  France  much  iinex 
cloth  than  that  kind  of  broad  cloth  made  in  England  pur- 
pofely  for  the  Turkey  market.     There  is  alfo  a  coarfe  ftrong 
cloth  brought  to  Turkey  from  England,  called  loTtdras:  thefo 
the  French  cannot  make  fo  cheap  neither;  -nor  are  their 
fhalioons  fo  cheap.     In  fhort,  there  is  no  fort  of  wooUea 
ftuff  made  in  the  two  countries,  of  the  fame  quality,  whick 
the  Englifli  do  not  fell  cheaper  than  the  French.     The  fa(^ 
feems  to  be,  that  the  French  invented  a  kind  of  cloth  n-fcore 
proper   for  the  general  confumption  of  Turkey  than  that 
which  the  Englifli  had  brought  thither ;  and  the  Engliih 
iiever  attempted  to  follow  their  example,  but  continued  car- 
rying 
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rying  to  the  market  a  fort  of  cloth,  which  at  laft  got  almoft 
out  of  ufe.  Whenever  the  Engllfli  fliall  have  made  and 
brou'^ht  to  Turkey  the  fame  kind  of  cloth  as  the  Frcnch_,  and 
cannot  afford  it  fo  cheap,  then  with  certainty  we  may  con- 
clude that  the  French  have  an  advantage  ovtr  us ;  but  till 
then  it  ought  to  be  doubted,  and  certainly  it  merits  the  trial; 
but  a  fair  trial  never  can  be  made  till  the  Levant  trade  is 
entirely  free. 

But  even  fuppofing  that  we  cannot  regain  the  cloth  trade, 
there  are  very  many  other  obje(9:s  worth  attending  to,  and 
which  may  be  of  great  national  advantage. 

The  Ivlanchefler  Huffs  would  find  a  great  vent  in  all  parts 
of  Turkey.  The  manufaflories  of  Aleppo  and  Damafcus  are 
almoft  ruined ;  and  if  the  Manchefter  people  were  to  imitate 
the  Turkifli  patterns  of  their  ffuffs,  they  could  certainly  af- 
ford them  cheaper.  Imitations  of  the  Surat  and  Bengal 
goods  of  lilk  and  cotton,  which  are  enormoufly  dear,  Vvould 
find  alfo  a  ready  fale  in  Turkey;  and  cotton  velvets,  velverets, 
£cc.  Birminoham  and  Sheffield  wares  would  be  articles  of 
importance.  The  Turks,  both  in  Europe  and  Afia,  have  a 
great  partiality  for  all  thefe  kinds  of  Englifli  manufa<Slure^, 
$nd  in  general  the  epithet  Englifh  is  fynonimous  with  ex- 
cellent. 

Thefe  articles  at  prefent  are  not  attended  to;  but  themaf- 
ters  of  fl^ips,  who  bring  out  their  little  ventures  to  Turkey  in 
a  contraband  manner,  in  thefe  kind  of  things,  make  great 
profits;  they  can,  hov/ever,  bring  only  fmall  quantities,  lefir 
the  Levant  Company  fnoukl  take  umbrage  at  it.  A  few  of 
thefe  goods  alfo  find  their  way  to  Turkey  from  Italy,  but 
greatly  enhanced  in  their  price  from  the  many  hands  they 
go  through,  and  therefore  this  channel  does  not  afford  a 
great  vent  for  them.  Linen  may  likewife  be  an  article  of 
exportation  for  Turkey.  The  Turks  wear  linen  of  a  hard 
twifted  thread,  very  open  and  unbleached,  which  comes 
moftly  from  Eg)^t,  and  is  exceedingly  dear,  but  is  the  moft 
pleafant  kind  to  wear  in  hot  weather.    No  European  natioi-i 

has 
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has  yet  undertaken  to  imitate  it ;  but  it  is  probable  it  might 
be  made  in  Ireland  infinitely  cheaper  than  in  Eg}'pt:  if  this 
was  the  cafe,  it  would  be  of  great  importance.  The  German 
linens  begin  to  be  fold  in  confiderable  quantities  in  Turkey; 
but  they  never  will  fupply  the  place  of  the  Eg^^ptian,  on  ac- 
count of  their  quality,  Vaft  quantities  of  the  above  men- 
tioned articles  come  from  Venice  and  Germany,  where  they 
are  dearer,  and  of  worfe  quality,  than  thofe  manufaftured  iu 
England. 

Were  I  to  enter  into  an  enumeration  of  all  the  Englith 
manufactures  that  could  be  fold  in  Turkey,  and  particularly 
in  the  interior  parts  of  Afia,  and  point  out  the  difibrfent  ports 
to  which  they  might  be  fent,  the  detail  would  be  too  long  for 
a  general  reprefentation;  but  colledlively  it  muft  be  ver)'  ob- 
vious to  every  perfon  acquainted  but  generally  with  the  trade 
of  Turkey,  that  our  exportations  to  that  country  mull  become, 
of  great  importance  in  a  few  years,  were  the  monopoly  re- 
moved, and  the  agents  of  the  manufaclurers  fent  to  travel 
through  the  country,  and  get  certain  information  of  the  (tate 
of  its  trade  and  manufactories. 

Salt  fifh,  could  the  Newfoundland  fliips,  Sec.  go  directly 
to  Turkey  as  they  go  to  Italy,  would  be  a  very  important 
branch. 

The  Eafl  India  Company  could  fupply  the  Turkey  market 
w^ith  muflins  much  cheaper  than  they  are  brought  by  the 
way  of  BafTora,  of  Gidda,  and  Suez,  which  trade  is  entirely 
in  the  hands  of  their  fcrvants :  the  trial  has  been  fuccefsfuUy 
made;  but  the  members  of  the  Levant  Company  have  other 
articles  enow  in  w-hich  to  invcfl  their  whole  capitals. 
Othier  _^nations  now  bring-  larg-e  quantities  of  muflins  to 
Turkey.  Britifli  muflins  (i.  e.  manufactured  in  Britain) 
alio  fell  to  confiderable  profit. 

Let  all  this  be  mere  fuppontion,  is  not  the  object  of  im- 
portance enough  to  give  it  a  fair  trial?  and  does  not  common 
fenfe  fay,  that  a  trade  freed  from  obfi;acles  muft  flourifh  more 
than  when  clogged  with  the  moil  unfupportable  fliackles,  or 

with 
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with  any  {hackles  at  all  ?  May  it  not  be  afked,  what  jufl  right 
have  the  members  of  the  Levant  Company  to  lay  reftraints 
on  this  trade  by  their  bye-laws  ?  I  have  heard  this  fubje^t 
difcufled  in  Turkey,  where  people  certainly  underftand  the 
trade  of  the  countr}^  better  than  in  England,  and  I  never 
heard  one  plaufible  reafon  alleged  in  favour  of  the  company. 
Sophiftical  arguments  may  be  produced  in  London,  Vvhich 
inay  appear  plaufible  to  thofe  who  are  not  informed  of  the 
real  ftate  of  matters  in  Turkey. 

To  (liow  what  little  efforts  have  been  made  by  the  com- 
|>any  to  extend  the  trade,  and  bow  little  they  deviate  from 
the  footfteps  of  their  forefathers,  I  will  cite  two  ftriking  in- 
fiances^ : 

Mr.  John  Humphrys,  of  Conftantinople^  was  the  firft, 
who,  a  few  years  ago,  imagined  that  Engli{h  fhalloons  might 
be  fold  in  Conftantinople,  and  they  foon  became  a  very  im- 
portant article  for  exportation  to  Turkey.  The  French  have 
jaot  been  able  to  make  them  fo  cheap. 

Mr.  Peter  Took,  of  Conftantinople,  only  about  twenty 
years  ago,  difcovered  that  he  might  buy  raw  lilk  from  the 
firfc  hands  at  Brufa^  (the  hills  behind  this  city  are  vifible  from 
our  merchants  houfes  in  Pera,)  and  thus  make  his  returns 
dire6l  to  England.  Before  that  period,  from  the  firft  ex- 
iftence  of  the  company,  the  merchants  of  Conftantinople  had 
always  fent  their  money  to  Smyrna  to  be  inverted  in  filk 
which  the  Turks  and  Jews  of  Smyrna  bought  at  Brufa. 

There  is  a  great  demand  in  Turkey  for  Staffordfhire 
earthen-ware,  which  would  become  a  very  important  article 
of  commerce. 

Perhaps  the  greateft  Importation  of  Britifh  articles  into 
Turkey  would  be  by  foreigners,  or  natives  of  the  Turkifh 
provinces,  as  is  the  cafe  in  many  branches  of  our  commerce, 
where  fuch  reftraints  on  foreigners  do  not  exift;  for  inftance, 
every  one  knows  that  not  one-tenth  part  of  our  exports  to 
Ruffia  are  on  account  of  the  Ruffia  Company  In  London,  or 
of  the  Britifh  Fadory  in  Ruffia.     Thefe  articles  are  fent  to 
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Riiffia  for  account  of  foreigners  fettled  in  Ruffia,  or  Ruffians, 

and  fome  part  for  account  of  our  manufaaurers.     With  re- 

fpeft  to  Germany  this  is  ftill  more  the  cafe. 

The  Levant  Company  exaft  a  dutv  on  all  merchandife  ex- 

ported  to  and  imported  from  Turkey,  befides  a  confulao-.  hi 
the  ports  of  Turkey  on  all  the  exports  and  imports  in  Britifli 
^  eheJs.     This  confulage  is  a  very  heavy  bi.rthen  on  our  trade 
and  particularly  when  it  is  confidered  that  fome  other  nations 
pay  none.     The  following  are  the  words  of  the  company's 
bye- law  :  '^     ' 

"  At  a  general  court,  &c.  the  followino;  orders  were 
eftabhfted  as  proper  and  expedient  for  the  fupport  of  the 
company's  affairs,  and  for  the  government  of  the  trade ;  and 
they  were  confirmed  at  a  general  court  held  3d  of  Alarch 
1775- 

"  It  was  refolved  and  ordered.  That  all  goods  exported 
from  Turkey  or  Egypt  for  Great  Britain  fl.all  pay  three  con- 
fulages  and  one-half,  or  feven  in  the  hundred,  according  to 
the  rates  of  the  company's  tarif,  in  fuch  fpecies  of  the  grand 
fe.gmor's  coin  as  his  officers  receive  forcuftoms;  which 
cm.fulage  ffiall  be  paid,  one-half  i„  thirty  days,  and  the 
other  half  m  fixty  days  after  the  departure  of  the  flu.   &c  ■ 
and  the  company's  treafurers  are  not  to  take  anv  notes  or 
obligations  for  the  payments  of  confulages,  but  thev  are  to 
mhft  upon  being  paid  in  money  when  it  is  due.     '    ' 

"  That  all  goods  imported,  &c.  into  Great  Britain,  ffiall 
pay  one  .njpofuion  according  to  the  company's  rates,  &c 
except  cotton  and  emery  ftones,  &c. 

"That  all  goods  imported  into  Turkey  or  Ein-pt,  from 
-Leghorn,  or  any  other  port  or  ports  of  Chrifte"ndom,  by 
BruHh  fubjefts  or  Britith  ftips,  for  accoum  of  foreigners, 
Jhall  pay  a  confulage  of  two  in  the  hundred,  &c. 

''  That  all  goods  exported  from  Conftantinopl'e,  Smvrna 
and  Aleppo    to  Leghorn,  or  any  other  foreign  port  or  port.' 

Vol   m    "'  ''■■  ^"""'  ^'^^''  °"  ^°'''Sn  A'ips,  on  ac, 

■*-  count 
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count  of  Britifh  fubjeas,  Ihall  pay  a  confulage  of  one  in  the 

hundred^  &c. 

^^  That  all  goods  imported  into  Turkey  or  Egypt,  by 
flrangers,  upon  Britifii  flilps,  from  any  foreign  port^  &Ci 
{hall  pay  two  in  the  hundred,  &c.  and  in  like  manner  ex- 
ported, two  in  the  hundred,  &:c."  and  feveral  other  regula- 
tions for  the  paying  of  confulage,  of  lefler  importance,  which 
I  omit  for  brevity. 

"  April  29th,  1785.  It  is  refolved  and  ordered,  &:c. 
"  That  all  goods,  excepting  raw  filk,  mohair  yarn,  and 
drugs,  exported  from  Turkey  and  Egypt,  in  the  time  of  the 
plague,  to  Malta,  Ancona,  Venice,  Meflina,  Leghorn,  Ge- 
noa, or  Marfeilles,  for  the  purpofe  of  performing  quarantine, 
and  which  are  to  be  re-fliipped  on  the  fame  iliip  for  Great 
Britain  or  Ireland,  fhall  pay  a  confulage  of  two  in  the 
hundred  only.'* 

Befides  this  revenue,   the  company  have  for  many  years 
received   an  afTiflance    from   government  of  five  thoufand 
pounds  a  year.     All  thefe  fums  are  expended  for  paying  a 
part  of  the  falary  of  the  ambalTadors  at  Conftantinople,  the 
confuls  at  the  feveral  ports  in  Turkey,  the  chancellors  and 
drogomans    (or  interpreters),    and    for  defraying  the    ex- 
pences  attending  vifits  from  the  ambaffador  to  the  porte,  and 
of  the  confuls  to  paflias,  befides  extraordinary  prefents  made 
at  the  firft  audience  of  a  new  ambaffador  and  of  a  conful;  for 
paying  avanias  (or  money  extorted  by  falfe  accufations),  and 
public  entries  of  confuls,  which  were  formerly  very  coftly ; 
and  finally,  for  the  expences  of  the  company  and  its  officers 
at  home. 

Were  our  trade  put  on  the  fame  footing  as  the  Ruflian, 
the  five  thoufand  pounds  government  now  pays,  would  per- 
haps more  than  fuffice  for  all  the  expences  which  then 
would  be  neceffary ;  and  that  our  trade  could  be  put  on  the 
fame  footing,  I  fuppofe  nobody  will  deny.  The  Ruffian  trade 
to  Turkey  is  free  to  every  one;   there  is  no  tax  on  it,  either 

under 
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V).nder  the  appellation  of  confulfhip  or  othenvife;  no  fee  ig 
taken  at  any  ambaifador^s,  conful's,  or  chancellor's  office, 
for  documents  necelTary  for  the  difpatch  of  trade;  no  prefents 
are  made  byconfuls  to  paihas  or  other  officers;  no  avania  is 
fubmitted  to. 

A  conful  at  Smyrna  only  is  neceiTary.  Vice-confuls  In 
the  other  ports  would  anfwer  ever)^  purpofe  for  the  protection 
of  trade;  and  there  would  be  found  merchants  enow,  who 
would  be  glad  of  the  office  without  pay,  for  the  honour  of  it 
which  m  Turkey  is  confiderable.  There  is  at  this  day  no 
neceffity  for  confuls  living  in  fuch  great  ftate  as  they  did  a 
few  years  ago.  The  foreign  minifters  at  Conftantinople  ha^e 
very  confiderably  retrenched  their  expences. 

The  power  of  an  ambalTador  and  of  a  conful  in  Turkey  is 
very  great;  it  extends  even  to  life  and  death.    By  one  of  the 
articles  of  the  capitulations  (or  treaty  with  the  porte)  it  is 
ftipulated,  that  in  all  criminal  cafes  wherein  fubjefts  of  the 
porte  are  not  concerned,  ambafTadors  or  confuls  fhall  punifh 
the  cnmmal  according  to  the  laws  of  their  country.     In  the 
Dutch  capitulations  this  is  exprefTed  ftill  ftronger.    As  crimes 
committed  in  a  ftate  are  crimes  immediately  a^ainft  that 
ftate,  the  cognizance  of  them  belongs  to  it  alone.  The  fultan 
delegates  his  power  to  the  ambafTadors  and  confuls ;   and  if 
in  puniffiing  the  criminal  they  exceed  the  rule  prefcribed  by 
the  laws  of  their  own  country,  they  are  only  anfwerable  for 
their  condua  to  the  fultan;  but  the  fultan  takes  no  cogni- 
zance  of  it,  therefore  they  are  without  control,   and  their 
power  is  defpotic.     It  is  indeed  true,  that  they  generally 
fend  fuch  offenders  home  to  their  country;  there  have,  how- 
ever,  with  other  nations,  been  examples  where  an  European 
has  killed  a  fubjeft  of  the  porte,  and  juftice  being  demanded 
the  ambaffador  or  conful  has  put  the  criminal  to  death 
Should  it  happen  that  an  Engliffiman  killed  a  Turk,  it  would 
certainly  be  better  that  the  ambaffador  or  conful  fhould  caufe 
him  to  be  hanged  by  his  own  people,  than  that  he  ffiould 
deliver  him  up  to  the  Turks,  for  juftice  being  demanded, 
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there-  is  no  other  alternative;  if  he  efeaped,  the  confequence- 
mieht  be  a  general  malTacre;  we  have  lately  had  an  example 
at  Smyrna  cxaaiv  of  this  nature,  which  coft  the  lives  of 
many  hundreds,  and  caufed  the  European  quarter  to  be  re- 
duced to  allies.  There  is  no  poflibllity  of  fending  the  crum- 
nal  home  if  the  populace  demand  juftice. 

The  company  have  given  alfo  another  power  to  tlie  am-  . 
baffadors  and  confuls  over  merchants,  which  free  traders 
may  not  approve  of.     Their  bye-law  is  :  "If  any  tador  or- 
faaors  ftiall  have  any  dealings  with  any  perfon  battulated  by^ 
the  lord  ambaffador,  or  the  conf..!  of  any  of  the  fcales  (ports, 
Seala  Italian)   in  Turkey,  wUh  the  advice  of  the  refpediv^ 
faftories,  fuch  faftor  or  fa.^ors  ftall  pay  a  fine  for  every  of- 
fence to  the  amount  of  three  confulages  upon  the  value  of 
the  tranfaftion  by  or  with  fuch  battulated  perfon,  without 
anneal   Sec  "     Battulation  with  them  fignifies  mterdic^ion 
Jail  Lmmerce  with  the  perfon  battulated.     The  intention 
^•a,  to  prevent  the  fadors  or  merchants  havmg  dealirtgs  with 
Sitigious  perfons  of  the  cotmtry;  but  this  power  has  beeu- 

*  The'ambaffador  fomrcrTy  had  a  confiderable  revenue  from 
proteftions  granted  to  fubjefts  of  the  porte,  tmder  the  title 
S  B  rath/or  honorary  drogomans ;  but  thefe  protecW 
havin.  been  totally  difregarded  by  the  prefent  fultan,  u;ho 
tithoTit  any  ceremony  has  beheaded  feveral  ^f^^^^^ 
of  them,  both  that  income  and  that  fource  of  conftant  1. 1. 
gation  with  the  porte  are  partly  done  away      U  were   o    e 
lifted  that  this  privrlege  was  wholly  aboilhed.  The  French 
feveral  times  propofed  giving  it  up,   and  at  a  tune  when  it 
v.-as  refoeaed,  and  lucrative  to  their  ambaffadors. 

ThIKneh  alfo,  on  the  reprefentation  of  their  ambaffador, 
M'deSt    Prlefte,  laid  the  Levant  trade  open ;   the  conle- 
"e  vvas    that  immenfe  quantities  of  French  goods  w.re 
Ta      d  to  turkey  by  fubjeas  of  the  porte;  but  t^ie  company  . 
Ir^times  f^und  means   to  get  their  exclufive  privilege 
1.6.^  i  they  had  fuffered,  but  the  cotmtry  had  gained.  ^ A 
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prefent  every  one  has  liberty  to  trade  ;  and  fince  our  fleet  has 
Jeft  the  Mediterranean,  .their  commerce  is  revived,  and,  ex^ 
t:ept  the  trade  to  Great  Britain  be  equally  free  when  a  peace 
.takes  place,  we  fliall  have  little  chance  of  being  able  to  rival 
them :  but  v/e  niuft  not  wait  till  that  period  arrives  to  lay 
our  trade  open  ;  it  niuft  be  done  immediately. 

As  all  communication  with  the  Levant  by  fea  is  cut  off, 
there  remains  no  refource  to  our  merchants,  but  to  car^ry  on 
their  trade  throusch  Ruffia;  and  thoua;h  this  be  a  circuitous 
way,  it  is  not  by  far  fo  expenlive  as  might  be  imagined. 
The  freights  to  the  Baltic  are  very  low,  as  half  the  fliips  go 
out  empty.  The  carriage  from  Riga  to  Cherfon,  or  Nic- 
colai  on  the  Bog,  is  moflly  by  water,  and  the  land  car- 
lyage  in  Ruffia  is  not  one  fourth  of  the  price  it  is  in  Ger^ 
many.  The  expence  on  cloth  would  be  trifling,  and  on 
cheap  and  bulky  goods  even  would  not  be  equal  to  the  enor- 
mous price  of  infurance  paid  for  armed  fliips,  which  run  the 
voyage  at  prefent^^  and  which  is  not  equal  to  the  riik;  it  is 
indeed  fo  great,  that  government  flK)uld,  perliaps,  interfere. 
At  Cherfon  there  are  good  velfels  to  be  found,  which  in  three 
days  mav  carry  the  goods  to  Conftantinople  at  a  reafonable 
freight. 

But  in  order  to  open  fuch  a  communication,  libert}-  muft 
be  obtained  of  the  emperor  of  Ruffia  to  fend  merchandize  in 
tran/ito  (without  payino;  duty)  acrofs  Ruffia  ;  and  there  is  no 
doubt  but  that  fovereio-n,  who  has  ftudied  Adam  Smith's 
book  on  the  Wealth  of  Nations,  and  who  is  perfeetly  ac- 
tjuaintcd  with  the  principles  of  commerce  and  navigation, 
would  fee  the  verv  great  advantage  which  would  accrue  to 
Ruffia  bv  fuch  a  trade,  both  on  account  of  the  fums  which 
would  remain  in  the  country  for  expences  of  carriage,  the 
emplovment  of  a  number  of  people,  and  alfo  the  encourage- 
ment it  would  be  to  the  RulLan  navigation  in  the  Black 
Sea ;  but  he  never  Vv'ould  grant  fuch  a  privilege  to  a  part  of 
the  Britiih  nation  excluiively,  and  ffiut  out  from  it  the  Ruffia 
merchants,  Vv'ho  carrv  on  a  branch  of  commerce  fo  advan- 
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tageous  to  his  empire^  nor  exclude  his  own  fubje<Sls  from  it. 

Before  this   can   be  done^  the  Turkey  Company  muft  be 

aboliflied. 

At  prefent  a  few  goods^  I  am  informed,  have  been  fent 
to  Hamburgh,  thence  to  Vienna,  and  down  the  Danube, 
where  they  are  fhipped  for  Conftantinople.  The  freight  to 
Hamburgh  is  dearer  than  it  is  to  Riga ;  the  charges  acrofs 
Germany  ten  times  as  much  as  acrofs  Ruffia.  At  the 
mouth  of  the  Danube  there  are  only  bad  Turkifh  or  Greek 
vefTels  to  be  freighted,  on  which  no  regular  infurance  can  be 
made.  At  Cherfon  there  are  fome  hundreds  of  vefTels, 
among  which  many  equal  thofe  to  be  found  in  the  ports  of 
ether  fcas,  and  a  reafonable  infurance  may  be  made  on 
them  by  fafe  underwriters  ;  but  the  route  through  Germany 
does  not  neceffitate  an  abolition  of  the  Levant  Company. 
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thods  of  preparing  it,     Bj>  Pro/>^or  Beck  MANN, 

1>I  APLES  yellow,  which  is  alfo  called  Neapolitan  earth,  in 
Italian  GialloUno,  and  in  French  Jaune  de  Naples,  has  the 
appearance  of  an  earth,  is  of  a  pale  orange-yellow  colour, 
ponderous,  granulated,  exceedingly  friable,  does  not  efflo- 
refce,  nor  become  moid  when  expofed  to  the  air,  but  when 
applied  to  the  tongue  feems  to  adhere  to  it.  When  reduced 
to  a  fine  powder,  it  remains  for  fome  time  fufpended  in  wa^ 
ter,  but  foon  depofits  itfelf  at  the  bottom  in  the  form  of  a 
(lime.  When  boiled  with  water,  the  water,  at  leafl  fome- 
times,  is  obferved  to  have  a  fomewhat  faline  tafte.  It  does 
not  eifervefce  with  acids,  but  is  in  part  diffolved  by  aqua- 
regia  {nitro-muriatic  acid) .  In  the  f^re  it  emits  no  fulphureous 
vapour,  is  difficult  to  be  fufed,  and  by  that  operation  under- 
goes no  material  change,  only  that  its  colour  becomes  fome- 
ii'hat  redder.     When  fufed  with  colourlefs  glafs,  it  gives  it  a, 
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nillk-white  colour^  a  fure  proof  that  it  contains  no  iron  ;  and, 
with  inflammable  fubftances,  there  is  obtained  from  it  a  re- 
gulus  which  has  the  appearance  of  a  mixture  of  lead  and 
antimony. 

This  article  is  brought  from  Naples  for  the  moft  part  in 
-the  form  of  an  earthy  crufl  about  three  or  four  lines  in  thick- 
nefs,  and  it  fometimes  retains  the  form  of  the  veflel  in  which 
it  has  hardened.  It  can  be  procured  alfo  as  a  fine  powder, 
as  the  colourmen  keep  it  fometimes  ready  pounded  for  ufe. 

How  long  this  colour  has  been  an  article  of  trade  I  will 
not  venture  to  determine.  As  far  as  I  know,  Pomet  is  the 
iirft  dmggift  who  mentions  it;  but  he  tells  us  that  it  was  ex- 
ceedingly fcarce.  Kunckel,  who  has  carefully  enumerated 
all  the  fubftances  proper  for  colouring  glafs,  and  for  glazing 
earthen-ware,  does  not,  as  far  as  I  have  obferved,  take  any 
notice  of  Naples  yellow  ;  but  if  names  alone  can  afford  any 
proof  of  antiquity,  I  would  aflert  that  this  colour  was  known 
in  Italy  at  any  rate,  about  the  end  of  the  fixteenth  century ; 
for  Ferrante  Imperato  *,  whofe  book  was  firil  printed  in  the 
year  1599,  ^^Y^  ^^^^  "  there  are  two  kinds  of  giallolhio,  one 
of  which  is  produced  from  white  lead  by  the  firft  alteration.'' 
This  paflage  feems  to  allude  to  the  real  Naples  yellow;  but 
perhaps  he  only  meant  the  yellow  calx  (oxj'd)  of  lead,  or  the 
fo  called  maffikot.     Refpefting  the  other  kind,  he  gives  no 

*  Hijloriatiaiurale.  Venetia,  1672.  fol.  p.  107:  li  giallolino  si  fa  di 
ceruffa  nella  prima  alreratione;  innita  nel  colore  il  fior  di  ?;ineftra.  Evvi 
un'  altro  giallolino,  di  cui  tratteremo  tra  li  fmalti  e  rimpetente.  11  mi- 
nio  nioderno,o  fandice  de  antichi,  si  fa  dell'  iftcffa  cerulTa,  e  giallolino  paf- 
fato  in  maggior  roffeza  par  la  maggior  cottura.  In  the  Latin  tranflation 
printed  at  Cologne  1695,410,  this  paffagecan  fcarcely  be  known  to  be  the 
fame.  Lib.  iv.  cap.  42,/.  132  :  Flavum  e  ceruffa  in  prima  alteratione  effi* 
citur,  fiorem  geniftae  colore  imitatur.  Eft  et  aliud  flavi  colons  genus,  quo 
de  inter  encaufta  atque  dealbationes  tradlaturi  funius.  Minium  modtr- 
num,  vel  antiquorum  fandyx,  ex  eadem  fit  ceruffa,  ct  flavo  acriori  coc- 
tio-ne  in  majorcm  rubidinem  tranfmigrante.  I  fufpedt  that  the  term^/W/o- 
lino  was  ufed  earlier  than  the  pigment  to  which  thai  nameh^s  been  exclu- 
fively  applied. 

T  4  expla- 
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explanation.  But,  however  this  may  be,  it  is  certain  that  no 
writer  ever  yet  knew  properly  what  the  nature  of  this 
paint  really  is.  Moft  of  them  have  confidered  it  as  origi- 
natin2:  from  fire,  and  as  a  volcanic  produclion  of  Mount  Ve- 
fuvius  or  Mount  JEinsi  *  ;  others  have  pronounced  it  to  be  a 
natural  ochre  f.  Guettard  thought  it  rather  a  kind  of  bole  X  ; 
but  Pott  approached  neareft  the  truth,  by  aflerting  it  to  be 
an  artificial  preparation  §.  Fougeroux  is  entitled  to  the  me- 
rit of  having  proved  this,  and  of  having  fhewn  the  poflibi- 
lity  of  preparing  it.  According  to  his  experiments,  Naples 
yellow  will  be  obtained,  if  vou  boil  for  feven  or  eight  hours, 
firfl  over  a  flow  and  then  over  a  ftrong  fire,  a  mixture  finely 
pulverifed  of  twelve  parts  of  pure  white  lead,  one  part  of 
alum,  one  part  of  fal  ammoniac^  and  three  parts  of  diapho- 
retic antimony  II  [zuhite  oxyd  of  antimony  by  nitre).  But 
before  Fougeroux,  who  may  have  obtained  an  account  of  the 
procels  during  his  Travels  through  Italy,  a  more  certain 
procefs  was  publiflied  in  the  year  1758,  by  Giambattifla 
Paflferi,  in  his  interefting  work  on  the  painting  of  earthen- 
v/are^.  The  articles  to  be  employed,  according  to  this  au- 
thor, are,  "  one  pound  of  antimony,  a  pound  and  a  half  of 
kad,  one   ounce  of  allume  d'l  feccia,  and  the  fame  quantity 

*  Among  thefe  are  Pomet,  two  ^vri^crs  in  the  firft  edition  of  the  Ency- 
cloprdie^  jVIontamy  in  Abhandlung  'von  den  I'arben  %um  ?or%ellan^  Leip- 
zig, 4767,  Svo,  p.  266,  and  the  editor  of  DUlionnahe potatif  de pelnturef 
Jcu'piure et  gravure,  1757,  p.  363. 

t  For  example,  Hill  in  his  Hijlory  of  FoJ/i's,  vol.  i.  p.  51;,  66.  Gadd 
alfo  in  InledniKg  til  Sien-Rikets  Kcenning.  Abo,  1 7S 7,  Svo,  p.  49,  mentions 
Naples  yellow  among  the  calcareous  earths  mixed  with  metallic  calces. 

+  In  Me  moire  fur  les  ocres,  to  be  found  in  the  Memoirs  of  the  Academy 
of  Sciences  for  the  year  1762* 

§  Lithogeognofie.  H.  p,  1  c. 

|,  In  the  Memoirs  of  the  Academy  of  Sciences  forthe  year  1 76G.  p.  305. 

%  This  paper  may  be  found  in  'Nu(yva  raccolta  if  opufcoli  fcieniifici .  t.  iv. 
1758.  p.  103.  Jl  giailoiino,  ocolor  d'oro,  fi  fa  con  una  libra di  antimonio, 
una  e  mezza  di  piombo,  ed  un'oncia  d'ailume  di  feccia,  ed  un'altra  di  fal 
commune. 
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of  common  fait."  I  am  inclined  to  think  that  this  re- 
ceipt was  not  unkno'vvn  to  Fougeroux^  and  that  he  con- 
iidered  allume  difecc'ui  to  be  alum.  Profeifor  Leonhardi,  a 
man  of  ver)^  found  learning,  has  tranflated  this  expreffion  by 
the  word  alum.  I  will^  however,  freely  confcfs,  that  I  ccn- 
fider  alluvie  difecc'ia  not  to  mean  alum,  but  fait  of  tartar,  or 
potafh  *.  PalTeri  fays  that  the  proportions  may  be  varied  dif- 
ferent waysj  and  he  gives  fix  other  receipts,  in  which 
he  does  not  mention  allume  difeccia,  but  ot)l\y  feccia\  ;  and 
this  word  cQvtdAwly  rnQdiVi?)  iL'cinheJ en  or  wineftone  [tartar), 
Profeflbr  Leonhardi  himfelf  feems  to  confirm  this  opinion, 
by  faving,  that  Vairo,  profcffor  of  chemiftr)^  at  Naples,  has 
tranflated   *^  the  afhes  of  wine  lees  '^   [ctneres  ivfeStorii)  by 

the  words  allume  d'lfcccia  +. 

After 

*  In  the  2nd  edition  of  Macquer's  Chemical  DiSiio/iaryi  toI.  iv.p.  133. 

t  Puge  1C3.  Si  awerte,  che  diverfiiicando  Ic  dell,  fi  diverfifica 
puranco  la  riulcita  del  colore  end'  e  che  alcune  fcucle,  o  fabbriche  hanno 
avuto  colori  molto  dilferenti  dagli  altri,  auzi  io  oiTervo,  che  nclie  antiche 
I\Iajoliche  ogni  pezzo  ha  tinte  diS^renti,  ptrche  cgi-si  irsaedro  preparava 
i  colori  a  fuo  modo,  ed  eccone  alcune  diiTcrenti  dofi.  Then  follow  fiic 
different  receipts,  as  above  mentioned  : — i.  Pjombo  libre  fei,  antimonio 
libre  quattro,  feccia  libra  unn.  2.  Piombo  libre  tre,  antimonio  libre  du?, 
feccia  libra  una,  fale  once  fei.  3.  Piombo  libre  cinque,  antimonio  libre 
quattro,  feccia  once  fei.  5.  Piombo  libra  una  c  mezza,  antimonio  libra 
una,  feccia  libra  una,  fale  libra  una.  6.  Piombo  iibre  tre  e  mezza,  ami- 
monio  libre  due,  feccia  libra  una. 

For  the  fake  of  the  Englilli  reader  we  fhall  here  give  a  tranfiation  of 
the  above  fix  receipts,  without  pretending  to  explain  the  word  feccia^ 
as  we  confefs  we  cannot  throw  more  light  upon  it  than  Prof.  Eeckmann 
has  done. — i.  Six  pounds  of  lead,  four  pounds  of  antimony,  and  c.iepound 
oi  jcccia.  2.  Three  pounds  of  lead,  two  pounds  of  antimony,  one  pound 
Oi  feccia,  and  fix  ounces  of  fait.  3.  Five  pounds  of  lead,  four  pounds 
of  antimony,  and  fix  ounces  oi  feccia.  4.  Four  pounds  of  lead,  two  pounds 
of  antimony,  and  fix  ounces  of  feccia.  5.  One  pound  and  a  half  of  lead, 
one  pound  of  antimony,  one  pound  of  feccia^  and  one  pound  of  fait,  6. 
Three  pounds  and  a  half  of  lead,  two  pounds  of  antimony,  and  one  pound. 
^'i  feccia. 

.    +  In  the  firft  parr,  page  245.  One  great  advantage  of  the  new  edition  by 
Profcffor  Leonhardi  is,  without  doubt,  the  addition  of  "the  forti^ii  terms 

Of 
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After  Fougeroux's  paper  was  printed^  Dc  la  Lande  pub- 
IlOied  a  receipt  \\hich  he  had  received  from  the  well- 
^'nown  prince  San  Severo^  and  in  which  lead  and  antimony 
only  are  employed  -,  but  no  mention  is  made  either  of  alum, 
tartar,  or  any  other  fait  *. 

The  fixity  of  this  pigment,  a  property  in  which  lead  ochres, 
when  ufed  alone,  are  deficient,  is  afcribed  by  Fougeroux  to 
the  antimony  and  alum.  The  latter,  perhaps,  may  not  be 
neceflary,  but  the  addition  of  ihe  former  is  indifpenfiblc.  It 
is  well  known  that  the  glafs  of  antimony  has  a  hyacinth  co- 
lour, and  that  with  red  lead  and  flint  it  produces  glafs  of  a 
gold  colour  t- 

Artifts  generally  complain  that  this  pigment  often  fails  in 
its  application,  becaufe  they  cannot  always  procure  it  of  an 
equal  quality.     This  difference  arifes  in  all  probability  from 

of  art.  As  diftlonaries,  and  particularly  thofe  of  the  Italian  language, 
are  in  general  deficient  in  regard  to  fcientific  expreflions,  it  would  be 
doing  a  great  fervice  to  the  public  if  fome  man  of  learning  would  collect 
and  explain  all  thofe  which  relate  to  chemiftry  and  mineralogy.  At  any 
rate  tranfiators  ought  to  follow  the  good  example  fet  them  by  M.  Leon- 
hardi. 

'■*  I  fhall  here  give  the  whole  receipt  as  it  ftands  in  the  lafl  part  of 
the  newefl  edition  o^  Foyage  en  Italie,  par  De  la  Lande.  Paris,  1786. 
9  vol.  lamo,  p.  504  :  Take  lead  well  calcined  and  fifted,  with  a  third  part 
of  its  weight  of  antimony  pounded  and  fifted  alfo.  Mix  thefe  fubftances 
well  together,  and  fift  them  again  through  a  piece  of  filk.  Then  take 
?arge  flat  earthen  dilhes,  not  varnilhed,  cover  them  with  white  paper, 
and  fpread  out  the  powder  upon  them  to  the  depth  of  about  two  inches. 
Place  thefe  dilhes  in  a  potter's  furnace,  but  only  at  the  top,  that  they 
may  not  be  expofed  to  too  violent  a  heat.  The  reverberation  of  the  flame 
wilt  be  fufficient.  The  diflies  may  be  taken  out  at  the  fame  time  as  the 
earthen-ware,  and  the  fubftance  will  then  be  found  hard,  and  of  a  yellow 
colour.  It  is  then  pounded  on  a  piece  of  marbie  with  water,  and  after- 
wards dried  for  ufe.     This  is  what  is  called  Naples  yellow. 

t  To  this  fabjeft  belong  the  experiments  of  Lewis,  who,  though  he 
carefully  examined  all  thofe  fubftances  which  feemed  proper  for  colouring 
glafs,  makes,  however,  no  mention  of  Naples  yellow.  See  his  Pbilofo- 
tbicctl  Commerce  of  the  Arts^ 
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xht  fame  proportions  of  the  two  metals^  and  the  tartar  not 
being  always  employed,  as  Pafferi  has  faid ;  but  the  incon- 
venience might  eafilv  be  prevented,  if  the  workmen  who 
prepare  Naples  vellow  would  work  according  to  a  fample,  as 
is  the  cafe  in  regard  to  fmalt ;  and  if  the  different  qualities 
were  in  the  like  manner  marked  by  numbers  or  characlers. 
Fougeroux  was  informed,  from  Naples,  that  there  was  an  old 
man  ftill  living  there  who  prepared  this  yellow,  but  that  he 
kept  his  art  fuch  a  profound  fecret  that  it  was  apprehended 
it  would  die  with  him.  Nothing  more  of  it  was  known 
than  that  he  expofed  the  metals  which  he  employed  to  tlie 
heat  of  a  potter's  furnace  for  twenty-four  hours. 

Thofe  who  attempt  to  prepare  this  colour  in  GermanywiU 
not  certainly  fet  the  fame  value  on  the  Italian  receipt, 
and  that  gi\^n  by  Fougeroux;  for  the  diaphoretic  antimony, 
as  well  as  white  lead,  are  too  dear — and  fal  ammoniac,  which 
is  not  cheap,  is  loll:  in  the  procefs.  On  the  other  hand, 
iome  advantage  might  be  gained,  if,  according  to  the  Italian 
method,  both  the  metals,  with  a  fmall  addition  of  an  alkaline 
lalt,  were  reduced  to  the  ftate  of  oxyds  in  an  earthen-ware 
furnace.  But  our  enamel  painters  prepare  a  yellow^ glazing 
not  very  different  from  the  real  Naples  yellow,  and  for  which 
I  find  a  receipt  in  a  new  work^,  the  author  of  which 
feems  to  be  a  man  of  experience,  but  not  of  learning.  Ac- 
cording to  this  prefcription,  one  pound  of  antimony,  fix 
ounces  of  red  lead,  and  two  ounces  of  white  fand,  are 
to  be  fufed  together.  The  produce,  which  appears  quite 
black,  is  to  be  pounded,  and  then  fufed  again;  and  this  pro- 
cefs is  to  be  repeated  till  the  whole  mafs  becomes  thoroughly 
yellow.  Half  a  pound  of  this  mafs  is  to  be  mixed  with  two 
ounces  of  red  lead,  and  afterwards  flifed  ;  and  by  this  tedious 
procefs  an  crange-ycllow  pigment  will  be  obtained,  which, 
however,  might  be  obtained  with  more  eafe  and  certainty  by 
the  method  pointed  out  above. 

•  Vollig  entdedes  geheimnifs  der  kunfte  fayencc,  EngUfches  freingur, 
lind  perzellaa  zu  machcn.     Leipzig,  1793,  8vo,  p.  54. 

All 
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All  artifts  who  fpeak  of  the  ufe  of  Naples  yellow,  give  cau- 
tions againft  applying;  iron  to  it,  as  the  colour  by  thefe 
means  becomes  greenifh,  or  at  Icaft  dirty.  For  this  reafon> 
it  muft  be  pounded  on  a  fionc,  and  fcraped  together  Vvith 
an  ivory  fpatula,  It  is  employed  chiefly  in  oil  painting,  be-  ' 
caufe  the  colour  is  fofter,  brighter,  and  richer  than  that  of 
ochre,  vcllow  lead,  or  orpiment,  and  bccaufe  it  far  exceeds 
theft?  pigments  in  durability.  It  is  employed  in  particular 
\vhen  the  yellow  ought  to  have  the  appearance  of  gold,  and 
in  this  refpe6l  it  may  be  prepared -with  gum  water  and  ufed 
as  a  water  colour.  A  IHll  greater  advantage  of  it  is,  that  it 
is  proper  for  enamel  painting,  and  on  that  account  may  be 
employed  on  porcelain  or  earthen  ware  *.  In  the  laft  place 
I  vvOuld  recommend  to  artifts  to  examine  whether  the  oxvd 
prepared  from  wolfram,  by  boiling  in  the  muriatic  acid-^ 
\vhich  has  a  beautiful  yellowcolour,  might  not  be  ufed  in 
Ihe  fame  manner  as  Naples  yellow  f. 


iX.  Cofnparijon  hetiveen  the  Human  Race  and  that  ofSzv'mei 
By  I.F.  Blumenbacit.  From  Magazin  far  das  Neuefte 
aus  der  Phyfik.     Fol.  FL 

Q 

i^jiO^TE  late  v\-ri:crs  on  natural  hiftorv  fccm  doubtful  whe- 
ther the  numerous  diftmdl  races  of  men  ought  to  be  conii- 
dered  as  mere  varieties,  which  have  arifcn  from  degenera- 
tion, or  as  fo  many  fpecies  altogether  different.  The  caufe 
of  this  feems  chiefly  to  be,  that  they  took  too  narrow  a  view 
in  their  refearches;  felctSled,  perhaps,  two  races  the  mod 
different  from  each  other  poffibie,  and,  overlooking  theinter-t 
mediate  races  that  formed  the  connc<^ing  links  betweeri 
them,  compared  thefe   tvro  together;  or,  they  fixed  theil^: 

*  In  the  Memoirs  of  the  Academy  of  Sciences  for  17-67  Fcugeroux  has 
proved  that  the  giaJlolino  prepared  hy  him  produced  on  porcelain  a  much  M 
iv;orebei!Utiful  colour  than  '.he  Naples  yellow  fold  in  the  fnops. 
•f-  Gmelin's  Technifche  Ciicmic,  p  2^5. 


Coinparlfon  hetween  the  Human  Race  and  Szuine.  285 
AtteiUlon  too  much  on  man,  without  examining  other  fpecies 
of  animals,  and  comparing  their  varieties  and  degeneration 
with  thofe  of  the  human  fpecies.  The  firft  fault  is,  when 
one,  for  example,  places  together  a  Senegal  negro  and  an 
European  Adonis,  and  at  the  fame  time  forgets  that  there 
is  not  one  of  the  bodily  differences  of  thefe  two  beings, 
whether  hair,  colour,  features,  &c.  which  does  not  gra- 
dually run  into  the  fame  thing  of  the  other,  by  fuch  a  va- 
riety of  ihades  that  no  phyfiologift  or  naturalift  is  able  ta 
eftablifh  a  certain  boundary  between  thefe  gradations,  and 
confequently  between  the  extremes  themfelves. 

The  fecond  fault  is,  when  people  reafon  as  if  man  were 
the  only  organifed  being  in  nature,  and  confider  the  varie- 
ties in  his  fpecies  to  be  ftrange  and  problematical,  without 
refieaing  that  all  thefe  varieties  are  not  more  ftriking  or 
more  uncommon  than  thofe  with  which  fo  many  thoufands 
^f  other  fpecies  of  organifed  *)eings  degenerate,  as  it  were, 

before  our  eyes. 

-  As  my  obfervations  refpeaing  the  bodily  conformation 
and  mental  capacity  of  the  negroes  -^  may  ferve  to  warn  man- 
kind againft  the  firft  error,  and  at  the  fame  time  to  refute  it, 
I  ihallliere  offer  a  few  remarks  to  refute  the  falfe  conclufion 
which  might  be  formed  from  a  carelefs  con^parlfon  of  the  de- 
generations among  the  human  race  with  the  varieties  among 
other  animals,  and  for  that  purpofe  fliall  draw  a  comparifou 
between  the  human  race  and  that  of  fwine  f. 

More  reafons  thail  one  have  induced  me  to  make  choice 
of  fwine  for  this  comparifon;  but  in  particular,  becaufe 
they  have  a  great  fimilarity,  in  many  refpeas,  to  man  :  not, 
however,  in  the  form  of  their  entrails,  as  people  formerly 
believed,  and  therefore  ftudied  the  anatomy  of  the  human 

«  See  Phil.  M?g.  vol.  iii.  p.  i-M* 

t  See,  for  example,  Anaior^iia  Porci  of  the  old  Arabian  Cophon  in 
the  beeinning,  where  he  fays  :  Et  cum  bruta  aninaalia  qusdam,  ut  fm.ia. 
in  tKteVioribus  nobis  imeniantur  fimlLia,  mteriojum  partium  nulla  invenu 

untur  adeo  fimilia  ur  porci.  ^  11. 

UOUV 
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body  purpofely  in  fvvine ;  fo  that  even,  in  the  la{l  centur}', 
a  celebrated  difpute,  which  arofe  between  the  phyficians  of 
Heidelberg  and  thofe  of  Durlach,  refpefting  the  pofition  of 
the  heart  in  man,  was  determined  in  confequence  of  orders 
from  government,  by  inrpe6ling  a  fow,  to  the  great  triumph 
of  the  party  who  really  were  in  the  wrong.  Nor  is  it  becaufe 
in  the  time  of  Galen,  according  to  repeated  aflertions,  hu- 
man flefh  was  faid  to  have  a  tafte  perfectly  fimilar  to  that  of 
f\vine  *  ;  nor  becaufe  the  fat  f,  and  the'tanned  hides  of  both, 
are  very  like  to  each  other ;  but  becaufe  both,  in  regard  to 
the  economy  of  their  bodily  ftrufture^  taken  on  the  whole, 
fhew  unexpectedly,  on  the  firft  view,  as  well  as  on  clofer 
examination,  a  very  ftriking  fimilitude. 

Both,  for  example,  are  domeftic  animals ;  both  onmivora  ; 
both  are  difperfed  throughout  all  the  four  quarters  of  the 
world;  and  both  confequently  are  expofed,  in  numerous  ways, 
to  the  principal  caufes  of  degeneration  ariiing  from  climate, 
mode  of  life,  nourifliment,  Sec;  both,  for  the  fame  reafon, 
are  fubjecl  to  many  difeafes,  and,  what  is  particularly 
worthy  of  remark,  to  difeafes  rarely  found  among  other 
animals  than  men  and  fwine,  fuch  as  the  ftone  in  the 
bladder  :[: ;  or  to  difeafes  exclulively  peculiar  to  thefe  two, 
fuch  as  the  worms,  found  in  meafled  fwine  §.  Another 

'•'  Galen  lays,  in  the  tenth  book  of  his  work  on  the  Power  of  Simple 
Medicines,  that  tavern-keepers  and  cooks  often  ferved  up  human  flelh  in« 
Sead  of  fwinc's  flefh  totjxeir  guefts,  without  their  perceiving  it.  He  him- 
felf  was  told  by  pcrfons  worthy  of  credit,  that  they  had  ate  of  fuch  food  in 
3.  pubUcinn  with  the  beft  appetite,  not  knowing  what  it  was  till  they  at 
length  found  half  a  finger,  when  they  became  terribly  alarmed  for  fear  of 
the  murderous  hoft,  who  was,  however,  foon  after  caught  in  the  fa^  and 

puniihed, 

t   'Stcc  Sck'wenkfeld  Tberiotroph.  SlUf.a,  p.  127. 

+  Among  the  wild  fvvine,  particularly  in  Ruffian  Tartary.  A  pretty 
large  ftone  of  that  kind,  forming  a  part  of  Baron  Afch's  prefent,  is  pre- 
ferved  in  the  Academical  Mufeum  of  Gottingen.  Domeftic  fwine,  how- 
ever, are  in  many  places  fubjeft  to  this  malady.  See  Scbwenkfeld  Tberio-^ 
troph.  Silcfi^y  ut  fupra. 

§  I  was  guilty  of  an  error  when  I  faid,  in  the  third  edition  of  my 

Manual 
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Another  reafon,  however,  why  I  have  made  choice  of 
fwine  for  the  prefent  comparifon  is,  becaufe  the  degenera- 
tion and  defcent  from  the  original  race  are  far  more  certain  in 
thefe  two  animals,  and  can  be  better  traced  than  in  the  va- 
rieties of  other  domeftic  animals.  For  no  naturalift,  I  be- 
lieve, has  carried  his  fcepticifm  fo  far  as  to  doubt  the  defcent 
of  the  domeflic  fwine  from  the  wild  boar  ;  which  is  fo  much 
the  more  evident,  as  it  is  well  known  that  wild  pigs,  when 
caught,  may  be  eafily  rendered  as  tame  and  familiar  as  do- 
meftic  fwine  *  ;  and  the  contrary  alfo  is  the  cafe ;  for  if  the 
latter  by  any  accident  get  into  the  woods,  they  as  readily 
become  wild  again,  fo  that  there  are  inftances  of  fuch  animals 
being  {hot  for  wild  fwine ;  and  it  has  not  been  till  they  we  re- 
opened and  found  caftrated,  that  people  were  led  to  a  difco- 
very  of  their  origin,  and  how  and  at  what  time  they  ran 
away  f.  It  is  well  afcertained,  that,  before  the  difcovery  of 
America  by  the  Spaniards,  fwine  were  unknown  ia  that 
quarter  of  the  world,  and  that  they  were  afterwards  carried 
thither  from  Europe.     All  the  varieties,  therefore,   throuo-h 

Manuil  of  Nat.  Hiftory,  p.  464,  that  Goze  was  the  firft  who  placed  the 
aninnai  nature  of  the  meafles  in  fwine  beyond  all  doubt.  1  now  find  that 
in  the  laft  century  Maipighi  gave  an  accurate  defcription  of  the  difeafe, 
acconnpanied  alfo  with  a  figure  of  the  worms.  See  his  0/>era  Pq/?bun:a, 
London  1697,  fol.  p.  84.  "  In  fuibus  verrr.inofis,  qui  vulgariter  lar.aroji 
dicuntur,  multiplices  ftabulanrur  vermes,  unde  horum  animalkim  catnes 
publico  edicto  prohibentur.  Occurrunt  autem  copiofi  intra  fibras  mufcu- 
lofas  natium;  obvia  nainque  oblonga  vefica  quaii  foHiculus  diaphano  hu- 
more  refertus,  in  quo  natat  globofum  corpus  caudidum,  quod  difrupto 
foiliculo  leviter  compreiTum  erudtat  vermem,qui  foras  exeritur,  et  videtur 
emulari  cornua  emifTiiia  cochlearum,  ejus  enim  annuli  intra  fe  refiexi  con- 
duntur,  et  ira  conglobatur  animal.  In  apice  attoUirur  capitulum.  A  con- 
globato  vermcad  extremum  folliculi  umbiiicale  quafi  vasproducitur."  The 
late  Werner,  as  far  as  I  know,  was  the  firft  who  difcovered  in  the  human 
body  the  fame  kind  of  worms  as  thofe  found  in  meafled  fwine. 

♦    This  experiment  was  not  long  ago  made  with  the  beft  confequences 
in  the  abbey  of  St.  Urban,  in  the  canton  of  Lucerne. 

t  See  Lehmann's  Naiurliche  mcrk-n.urdigkeltcn  im  Mcijhifcben  Ober- 
frtzgebirgCf  p.  605. 

which 
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which  this  animal  has  fince  degenerated^  belong,  with  the 
orio-inal  European  race,  to  one  and  the  fame  fpecies ;  and 
fince  no  bodily  difference  is  found  in  the  human  race,  as 
will  prefently  appear,  either  in  regard  to  ftature,  colour,  the 
form  of  the  cranium.  Sec.  which  is  not  obferved  in  the  fame 
proportion  among  the  fwine  race,  while  no  one,  on  that  ac- 
count, ever  doubts  that  all  thefe  different  kinds  are  merely 
varieties  that  have  arifen  from  degeneration  through  the  in- 
fluence of  climate,  &c.  this  comparifon,  it  is  to  be  hoped, 
will  iilence  thofe  fceptics  who  have  thought  proper,  on  ac- 
count of  thefe  varieties  in  the  human  race,  i^to  admit  more 
tlian  one  fpecies. 

I.  Li  regard  to  Stature » 

In  this  refpe(Sl  the  Patagonians  *,  as  is  well  kno^\'ll,  have 
afforded  the  greateit  employment  to  anthropologifls.  The 
romantic  tales,  however,  of  the  old  travellers,  who  give  to 
thefe  inhabitants  of  the  fouthern  extremity  of  America  a. 
llature  of  ten  feet  and  more,  are  fcarcely  worth  notice ;  and 
even  the  more  modefi:  relations  of  later  Englifh  navigators,  who 
make  their  height  from  fix  to  feven  feet,  ha.ve  been  doubted 
by  other  travellers,  who,  on  the  fame  coaft,  fought  for  fuch 
children  of  Enoch  in  vain.  But  we  fliall  admit  every  thing 
faid  of  the  extraordinary  fize  of  thefe  Patagonians,  by  Byron, 
Wallis,  and  Carteret,  the  firft  of  whom  f  affigns  to  tl.eir 
chief,  and  feveral  of  his  attendants,  a  height  of  not  lefs  than 
feven  feet,  as  far  as  could  be  determined  by  tlie  eye  \  the  fe- 
cond  t,  who  afferts  that  he  actually  meafured  them,  gi\^s  to 
the  greater  part  of  them  from  5  feet  10  Inches  to  6  feet  j  to 
fome  6  feet  5  inches,  and  6  feet  6 ;  but  to  the  talleft,  6  feet  7 
inches  :  and  this  account  is  confirmed  by  the  laft-mentioned 

-    *  Or  rather  Pata-choninns,   for  the  people  themfeh'es  are  called  Chono-; 
and  becaufe  their  fees  covered   with    raw  hides,  gave  them  a   likenefs  to 
a  bear's  paws,    they  were    called  by    the  firft    Spanifh  navigators  fata- 
chonos.    See  Forfter  in  O^mmcnt.  Soc.  ScicrJ.  Go:iir?ge7zf.  vcl.  iii.  p.  127^ 
f  Hawkefworth's  Colkdion  of  Voyage s,  London,  1773.  ''^^-  i-  P*  ^^ 

;  Hid.  p.  153. 
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of  the  above  circumnavigators*.  Now,  allowing  this  to  be 
the  cafcj  it  is  not  near  fuch  an  excefs  of  ftature  as  that  ob- 
ferved  in  many  parts  of  America  among  the  fwine^  originally 
carried  thither  from  Europe  ;  and  of  thefe  I  ftiall  mention  in 
particular  thofe  of  Cubaf,  which  are  more  than  double  tiie 
iize  of  the  original  flock  in  Europe. 

II.  In  regard  to  Colour^  and  the  Nature  of  Hair, 

The  natives  of  Guinea,  Madagafcar,  New  Holland,  New 
Guinea,  8cc.  are  black  ;  many  American  tribes  are  reddifh 
brown,  and  the  Europeans  are  white.  An  equal  difference 
is  obferved  among  fwine  in  different  countries.  In  Piedmont, 
for  example,  they  are  black.  When  I  pafTed  through  that 
country,  during  the  great  fair  for  fwine  at  Salenge,  I  did  not 
fee  a  fingle  one  of  any  other  colour.  In  Bavaria,  they  are 
reddifli  brown  ;  in  NoiTnandy,  they  are  all  white. 

Human  hair  is,  indeed,  fomewhat  different  from  fwine's 
briflles,  yet  in  the  prefent  point  of  view  they  may  be  com- 
pared with  each  other.  Fair  hair  is  foft,  and  of  a  iilky  texture; 
black  hair  is  coarfer,  and  among  feveral  tribes,  fuch  as  the 
Abyflinians,  Negroes,  and  the  inhabitants  of  New  Holland, 
it  is  woolly,  and  mofl  fo  among  the  Hottentots  %.  In  the 
like  manner,  among  the  white  fwine  in  Normandy,  as  I  was 
aflured  by  an  incomparable  obferver,  Sulzer  of  Ronneburg, 
the  hair  on  the  whole  body  is  longer  and  fofter  than  among- 
other  fwine  ;  and  even  the  briflles  on  the  back  are  very  little 
diiferent,  but  lie  flat,  and  are  only  longer  than  the  hair  on 
the  other  parts  of  the  body.  They  cannot,  therefore,  be 
employed  by  the  brufh-makers.  The  difference  between  the 
hair  of  the  wild  boar  and  the  domeftic  fwine,  particularly 
in  regard  to  the  fofter  part  between  the  flrong  briflles,  is,  as 
is  well  known,  ftill  greater. 

■■■'■  Philofoph.  Tranfaftions,  vol.  !x.  p.  20. 
t  F.  S.  Clavlgero  Storia  Antica  del  Meffico,  vol.  iv.  p.  145. 
+  Sparmann  lays,  the  hair   of  the  Hottentots  is  more  woolly  than  that 
of  tl,e  Negroes. 

Vol.  Ill,  U  III.  h: 
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III.  In  regard  to  the  Form  of  the  Cranium, 

The  whole  difference  between  the  cranium  of  a  negro  and 
that  of  an  European^  is  not  in  the  leaft  degree  greater  than 
that  equally  ftriking  difference  which  exifts  between  the  cra- 
nium of  the  wild  boar  and  that  of  the  domeftic  fwine, 
Thofe  who  have  not  obferved  this  in  the  animals  themfelves, 
need  only  to  caft  their  eye  on  the  figure  which  Daubenton 
has  oriven  of  both. 

I  {liall  pafs  over  lefs  natronal  varieties  which  may  be  found 
among  fvvine  as  well  as  among  men,  and  only  mention  that 
I  have  been  affured  by  Mr,  Sulzer  that  the  peculiarity  of 
havino-  the  bone  of  the  leg  remarkably  long,  as  is  the  cafe 
among  the  Hindoos_,  has  been  remarked  with  regard  to  the 
fwine  in  Normandy.  ^'  They  ftand  very  long  on  their  hind 
legs/^  fays  he,  in  one  of  his  letters ;  ^^  their  back,  therefore. 
is  hioheft  at  the  rump,  forming  a  kind  of  inclined  plane; 
and  the  head  proceeds  in  the  fame  dire6lion5  fo  that  the  fnout 
is  not  far  from  the  ground."  I  fliall  here  add,  that  the  fwine, 
in  fome  countries,  have  degenerated  into  races  which  in  (in- 
gularity  far  exceed  every  thing  that  has  been  found  ftrange 
in  bodilv  variety  among  the  human  race.  Swine  with  folid 
hoofs  were  known  to  the  ancients,  and  large  herds  of  them 
are  found  in  Hungary,  Sweden,  &e.  In  the  like  manner 
the  European  fwine,  firft  carried  by  the  Spaniards  in  1509 
to  the  ifland  of  Cuba,  at  that  time  celebrated  for  its  pearl 
iifliery,  degenerated  into  a  monllrous  race^  with  hoofs  which 
were  half  a  fpan  in  length  *. 

•  Herrera  Hiftoria   de    las   Indias    Occident,   Madrid    1601,  vol. 
p.  Z39, 
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JC.  Account  of  the  Method  of  making  Sugar  fro7n  Beet 
Hoots,  lately  dlfcovered  hy  M.  Achard.  Communicated 
hy  A.  N.  ScHERER,  Counfcllor  of  Mines  to  the  Duke  of 
Saxe  JVeiynar.  , 

Weimar,  14th  Feb.  1799. 

1  HE  neweft  and  moft  important  difcovery  in  Germany  is 
that  of  the  well  known  M.  Achard,  diredor  of  the  phyfical 
cJafsof  the  Academy  of  Sciences  atBerlin,  who  has  at  lenoth 
found  a  fLibftitute  for  fugar  in  the  beet  root,   [Beta  ^vulgaris, 
Lmn.)  Thefe  beets  in  this  country  have  been  hitherto  em- 
ployed  as  fodder  for  cattle.     The  following  is  one  of  his 
pnncipal  experiments  :-Twenty-five  roots,  which  in  their 
raw  ftate  weighed  32'-  pounds,  being  freed  from  the  rind 
bruifed,  and  well  prefTed,  gave,  after  the  refiduum  had  been 
extracted  by  boilmg  water,  19  J  pounds  of  juice.     The   ex 
preffed  juice  was  then  put  into  a  tin  faucepan,  and  evaporat- 
ed to  the  confiftence  of  honey  over  a  flow  fire.     Durino-  this 
procefs  the  impurities  containedin  the  juice,  and  which^aroCe 
from  the  albumen  of  the  beets,   were  fcummed  off.     The 
mfpiflated  fait  was  next  evaporated  to  drynefs  over  a  flower 
fire,  and   gave,    when  pounded,    a    dry  powder  of  a  very 
bright  bro^^-n  colour,  which  attrafted  little  or  no  moillure; 
it  was  exceedingly  fweet,  without  the  intermixture  of  any 
other  taf^e,  and   weighed   two  pounds  three  ounces      The 
above  quantity,  viz.  331   pounds  of  the  raw  roots,  gave, 
therefore,  two  pounds  three  ounces  of  raw  fucrar.  Bv  another 
experiment  it  appeared,  that  a  pound  of  this^juice  contained 
only  I  of  an  ounce,  or  at  moft  one  ounce  of  jrummv  and  mu- 
cilaginous particles  •  a  circumflance  which  greatly  facilitated 
the  feparatlon  of  the  fugar.     To  obtain  a  portion  of  pure 
fugar  from    a  quantity  of  juice  evaporated  and  treated  as 
above  defcribed,  a  portion  of  the  juice,  infpillkted  to  drv- 
nefs,  was   digefted  with  a  fufScient  quantity  of  alcohol  in 
a  gentle  heat  ^  and  after  all  the  laccharine  matter  was  dif- 
folved,  andtheliquorhad  become  perfedly  cold,  it  wasfiltred 

^  ^  and 
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and  the  rcfiduum  properly  edulcorated  with  a  fuitable  quail" 
titv  of  alcohol.  When  all  the  fpirit  of  wine  had  evaporated  * 
over  a  gentle  fire,  the  quantity  of  the  pure  white  fugar  ob- 
tained was  fuch  that  in  general  8  pounds  of  pure  fugar  may 
be  expefted  from  loo  pounds  of  raw  beet  roots.  According 
to  this  refult,  an  acre  of  land,  which  may  produce  46,000 
pounds  of  beet  root,  will  yield  22  hundred  weight  of  raw 
fugar.  If  we  allow  four  pounds  of  beet  root  to  one  fquafe 
foot,  a  German  mile  will  produce  16,756  [hundred  weight 
2  quarters  and  14  pounds.  This  is  all  as  yet  known  re- 
fpeding  the  difcove^^^  What  M.  Achard  ftill  keeps  fecret 
is  the  refult  of  his  fifteen  years  experience  refpecling  the 
cultivation  of  thefe  beets.  He  has  found  that  the  quantity 
of  fuoar  to  be  obtained  will  depend  on  the  foil  in  w-hich  they 
are  fow^n,  and  the  method  of  culture  employed.  The  king 
of  Pruflia  has  not  onlv  beftowed  a  confiderable  reward  on 
M.  Achard  for  this  difcoverv,  but  is  purfuing  every  poflible 
means  to  render  it  beneficial  to  his  dominions. 


XI.  Defcriptio7i  of  an  hnprcvedMachine  for  Cutting  Chaff\, 
invented  hy  Mr.  Robert  Salmon,  of  JVohurny  BeJ^ 
ford/hire.  Frora  Tranfaclions  of  the  Society  for  the  En- 
couragement of  ArtSj  -&c.     Vol.  XF. 

W  ITU  this  machine  ihe  chaff  is  cut  by  two  knives, 
A  A,  (Plate  \T.)  fixed  on  the  infide  of  the  feUies  of  two 
wheels,  B  B,  which  are  ftrongly  connefted  together  5  the 
edge  of  the  knives  being  at  an  angle  of  about  forty-five  de- 
grees from  the  plane  of  the  w^heePs  motion.  ITiefe  knives 
are  fo  fixed  as  to  be  forced  forward  by  fprings,  C  C,  on  the 
wheel ;  which  fprihgs  are  formed  to  adjufl^  and  a6l  more  or 

.  ''*  Diftillation  might  be  employed  to  fave  the  lofs  of  the  alccho!.  Edit.- 
f  Thirty  guineas  were  voted  to  Mr.  Salmon  for  this  improved  machine, 
of  which  a  model  is  refsrved  in  the  Society's  repofitory  for  the  infpeflion 
of  tiie  public. 
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]'q{s  as  occafion  may  require,  fo  as  to  give  the  knife  as  much 
preiTure  againft  the  box  as  may  be  requiiite  to  cut  the  ftraw. 
The  knives  are  prevented  from  coming  too  forward,  and  oc- 
cafioning  unneccffary  friclion,  by  the  wedges  under  the 
flaples  a  a  ;  which  wedges,  as  the  knives  wear,  muft  be 
4drawn  out  fo  as  to  admit  the  knives  to  come  more  forward. 
With  the  before-mentioned  provifions  it  will  be  found  very 
eafy  at  anv  time  to  put  on  new  knives,  as  the  fprings,  8cc, 
will  alwavs  adjuft  them  to  their  work. 

On  one  fide  of  the  wheel  is  fixed  a  round  block  of  wood,  D, 
in  which  there  are  four  holes  and  a  moveable  fcrew;  to  this 
block  is  fcrewcd  one  end  of  the  feedinor-arm,  E,  runnino-  nearly 
horizontally  to  the  crofs  bar  F.  at  the  end  of  the  box  G ;  to 
which  crofs  barE  is  attached  by  the  pin  h,  moveable  to  five 
different  holes  in  F,  by  means  of  which,  and  the  four  holes  in 
the  block  before  defcribed,  twenty  changes  in  the  length  of 
the  chaff  may  be  obtained.  The  ftraw  is  brought  forward 
by  the  rollers  in  the  box  G,  the  form  of  which  is  fliewn  at 
Fig.  2  ;  which  rollers  are  turned  from  the  outfide  by  the  rig- 
gers or  ratchet-wheels,  H,  cne  on  each  fide  the  box,  v.hich 
move  more  or  lefs,  according  to  the  ftroke  given  to  the  crofs 
bar  by  the  feeding-arm  and  wheel:  by  this  mode  of  feedinof, 
the  flraw  is  perfeclly  at  reft,  and  does  not  pr^fs  forward  at  the 
time  of  the  knife  cuttings  and,  by  means  of  the  pin  being 
taken  out  of  the  crofs  bar,  the  feeding  is  inftantlv  thrown  ofi', 
although  the  wheel  and  knives  may  continue  their  motion. 
Under  the  box  is  fufpended  the  preffing  weight  I,  which  may 
be  made  more  or  lefs  powerful  by  fh  if  ting  the  weight  on  the 
bearer  K,  to  which  it  hangs,  and  alio  may  be  thrown  on 
either  fide,  more  or  lei's,  as  occafion  may  require ;  which 
will  be  found  ufeful,  in  order  to  force  the  ftraw  towards  the 
knife,  and  to  counterbalance  the  ratchet-wheel  of  the  upper 
roller:  near  the  fulcrum  of  this  bearer  is  fixed  a  chaiii,  fliewn 
by  the  dotted  line  c;  its  upper  end  fufpendcd  from  a  roller; 
at  eaeh  extremity  of  which  is  a  fmall  bar  of  iron- joined  to 
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the  end  of  the  upper  fpiked  roller^  by  which  means  the  ftraw 
is  ahvays  equally  prelTed  in  paffing  the  two-fpiked  rollers. 

L.  The  winch  by  which  the  machine  is  turned. 

MM.  The  frame  of  the  machine. 

In  order  to  apply  this  machine  to  the  beft  advantacre,  the 
inventor  propofes  a  fecond  box  to  be  placed  at  the  end  of 
the  firft_,  which  box  may  be  of  any  length,  and  fufpended  by 
a  line  and  counter- weight,  whereby  the  end  of  it  is  brought 
down  level  v/hilft  filling  with  ftraw^  and  then  drawn  up,  fo  as 
to  give  the  faid  box  a  declivity,  to  make  the  ftraw  more  eafily 
come  forward. 

It  is  alfo  prefumed  much  advantage  may  l)e  expelled  in 
this  fort  of  machine,  from  its  cutting  various  lengths — refting 
during  the  cut — the  knives  being  adjufted  to  their  work  by 
regulating  fprings — 'the  feeding  being  readily  thrown  off— 
and  the  preffure  moveable  to  either  fide. 

It  is  alfo  well  calculated  to  be  applied  to  any  power  \»hich 
may  be  occafionally  fixed  to  the  oppofitefide  of  that  on  which 
it  is  turned  by  hand ;  and,  by  the  additional  box,  when  ufed 
by  hand,  the  workman  will  be  enabled  to  cut  for  fome  con- 
tinuance, without  ftopping  to  feed. 


XII .  Agenda,  or  a  ColleBion  of  Ohfervat'iQns.  and  Refearches 
the  RefuUs  of^vhich  may  ferve  as  the  Foundation  for  a 
Theory  of  the  Earth.  By  M.  de  Saussure.  From 
Journal  des  Mines.     No.  XX, 

[Continued  from  page  1^6.3 

CHAP.    XII. 

Ohfervations  to  be  made  on  the  Valleys, 

1.  X  0  obferve  the  direftion  of  valleys.  Thofe  parallel  to 
the  chain  of  the  mountains  where  they  are  fituated  are  called 
Jonfifitudinal :  thofe  which  interfe6l  it  at  right  angles,  tranfs- 
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verfal ;  and  thofe  which  follow  an  indeterminate  direction, 
■oblique. 

2.  To  obferve  this  direction,  efpecially  in  regard  to  that  of 
the  planes  of  the  ftrata  of  the  mountains. 

3.  Dimenlions  of  the  valleys;  their  length,  breadth,  depth, 
and  the  form  of  their  tranfverfal  feftion. 

4.  The  re-entering  and  falient  angles :  whether  oppoflte 
to  each  falient  angle,  which  forms  a  fide  of  the  valley,  the 
fide  or  oppofite  mountain  forms  a  re-entering  angle ;  or,  on 
the  other  hand,  whether  the  valley  does  not  prefent  alternate 
conftridlions  and  fwellings  ? 

5.  Whether  the  oppofite  mountains  correfpond  by  their 
height,  their  form,  the  inclination  of  their  correfponding 
faces ;  the  fituation  of  their  flirata,  or  their  nature  ? 

6.  Anfwers  to  thefe  quefl:ions  will  ferve  to  determine 
whether  the  valley  may  or  may  not  be  confidered  as  a  large 
fififure  produced  by  the  burfting  afunder  of  the  mountains 
which  it  traverfes. 

7.  If  the  lateral  valleys  which  terminate  at  a  principal 
valley,  as  the  branches  of  a  tree  at  its  trunk,  correfpond  or 
not;  or,  in  other  words,  whether  the  branches  of  that  trunk 
are  oppofite  or  alternate  ? 

The  anfwers  to  thefe  two  queftions  are  very  important  for 
the  folution  of  this  queftion :  Whether  the  valleys  have  been 
excavated  bv  currents  of  the  fea  ? 

9.  Whether  there  are  feen  a  great  number  of  narrow  val- 
leys, of  no  great  depth  at  their  moft  elevated  part,  but  be- 
coming wider  and  deeper  in  proportion  as  thev  defcend 
lower,  which  would  feem  to  indicate  that  their  excavation 
has  been  the  effe61:  of  the  fall  and  defcent  of  water;  efpecially 
if  the  ftrata  have  the  fame  inclination  on  each  fide  of  the 
valley,  and  if  its  formation  cannot  be  explained  by  a  finking 
down  or  heaving  up  of  the  earth. 

10.  To  obferve  in  a  valley,  the  correfponding  mountains 
of  which  are  of  the  fame  nature,  whether  the  fi;rata  of  thefe 
mountains  do  not  defcend  on  each  fide  towards  the  ^DOttom 
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of  the  valley,  which  would  indicate  that  the  valley  has  been 
produced  by  a  linking  down  of  the  earth,  or  perhaps  by  the 
oppofite  faces  being  thrown  up. 

II.  There  are  two  other  cafes  poffible  when  the  llrata 
have   not  the  fame  fituation  on  both  fides  of  the  valley. 

1 .  When  the  ftrata  rife  up  on  each  fide  againfi:  the  valley. 

2.  When  on  one  fide  they  defcend  into  the  valley,  and  on 
the  other  rife  againfi:  it.  Thefe  two  cafes  afford  room  for 
fuppofitions  too  various  to  be  here  detailed. 

12,.  To  fearch  on  the  vertical  fides  of  the  valleys  for  vef- 
tiges  of  the  erofion  of  the  water. 

13.  To  obferve  the  bottom  of  the  valley,  its  breadth,  in- 
clination and  nature.  The  vegetable  earth,  its  quantity 
and  quality;  fragments,  either  from  neighbouring  moun- 
tains, or  brought  from  a  difiance,  either  angular  or  rounded; 
to  examine  whether  they  are  more  voluminous  towards  the 
top  of  the  valley.  Nature  and  depth  of  the  ftrata  which  are 
below  the  vegetable  earth  ;  whether  the  pebbles  are  larger 
in  the  deepeft  ftrata :  nature  of  the  rock  which  forms  the 
folid  bafis  of  the  valley. 

14.  Whether  a  valley  contains  foreign  pebbles,  that  is  to 
fav,  which  come  from  the  neighbouring  mountains  :  to  exa- 
mine to  what  height  they  are  found  on  the  fides  of  the 
mountains  ;  what  may  be  their  origin,  and  what  way  they 
mav  have  been  conveyed. 

15.  In  the  valleys  which  contain  no  foreign  pebbles,  one 
may  follow  the  traces  of  thofe  which  are  there  difcovered, 
and  thus  afcend  to  the  rock  from  which  they  were  detached  : 
this  has  often  led  to  curious  and  ufeful  difcoveries. 

CHAP.    XIII. 

Ohfervaiions  to  he  viade  on  Tertiary  Mountams,  or  thofe  com- 
pofed  of  the  Wreck  of  other  Mountains, 

1.  Whether  they  do  not  form  the  external  border  of  other 
chains  of  mountains, 

2.  Whether^  at  the  extremity  of  great  valleys  which  ifiTue 
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from  grand  chains  of  mountains^  there  are  not  found  fmall 
hills  and  even  tertiary  mountains,  which  feem  to  have  been 
formed  by  the  accumulation  of  matters  depofited  by  enor- 
mous currents  that  ilTued  formerly  from  thefe  valleys. 

3.  Whether  their  Itrata  do  not  defcend  on  the  fide, 
whence  the  matter  of  which  they  are  formed  has  pro- 
ceeded ? 

4.  Size  and  nature  of  the  fragments,  fand  and  earth,  of 
which  thev  are  compofed. 

5.  To  obferve  the  order  which  has  been  followed  in  the 
fucceflive  depoiits  of  the  matters  of  which  they  are  formed, 

6.  To  compare  them  with  the  fubftances  produced  by  the 
mountains,  whether  primitive  or  fecondary,  from  which 
they  are  fuppofed  to  have  iilued. 

7.  To  examine  whether  there  are  found  there  any  veftiges 
of  organifed  bodies. 

8.  To  examine  whether  there  are  not  found,  in  tlieir  ex- 
terior part  or  furface,  ftrata  that  feem  to  have  been  depofited 
by  fi:agnant  water,  or  at  lead  water  not  much  agitated  5  or, 
on  the  contrary,  whether  every  thing  m  them  feems  to  have 
been  tranfported  by  fome  violent  movement  ? 

CHAP.    XIV. 

Ohfervatio7is  to  he  made  071  Secondary  Mou?iialns, 

I.  To  determine  with  precifion  thediftinguifhing  charac- 
ters between  primitive  and  fecondary  mountains.  This  is 
difficult,  efpecially  in  the  genera  found  equally  in  primitive 
mountains,  fuch  as  (late,  ferpcntines,  and  fome  kinds  of 
trapps  and  porphyr)'.  With  regard  to  the  calcareous,  a 
granulated  fra6lure  feems  to  chara6lerife  the  primitive.  M. 
Fichtel,  however,  doubts  this  principle,  and  believes  that 
there  are  fecondary  granulated,  calcareous,  and  compact 
primitives. 

::.  I^  it  certain,  as  Dolomieu  aflerts,  that  in  fecondary 
mountains  there  are  no  ftrata  compofed  entirely  of  granu- 
lated and  cr)-ftallifed  iloaes  ? 

3.  To 
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3.  To  determine  the  refpeftive  antiquity  of  the  genera  and 
fpecies  of  the  earths  and  ftones  which  enter  into  tKe  com«- 
pofition  of  fecondary  mountains.  Might  we  not  aflign  cha- 
racters by  which,  in  the  fame  genus,  we  might  dillinguifh 
the  mod  modern  fpecies  and  varieties  ? 

4.  Whether  the  fecondary  mountains  are  always  inclined 
in  fuch  a  manner  as  to  lean  towards  the  neareft  primitives  ? 

5.  Whether  their  fuperior  flratum,  efpecially  in  the  com- 
pa«Sl  calcareous,  is  not  often  a  hreche*^  the  angular  frag- 
ments of  which  are  for  the  mod  part  of  the  fame  nature  as 
the  ftratum  that  ferves  them  as  a  bafis,  and  united  by  a 
cement  of  the  fame  nature  f  ? 

5.  (A).  To  obferve  in  the  chalk  mountains  the  flints  con- 
tained there ;  their  bulk,  their  form,  &c. ;  whether  they 
are  difpofed  in  beds;  to  reflect  on  their  origin:  even  re- 
fearchcs  on  the  petro-filex  contained  in  the  compact  cal- 
careous fiones  ;  and,  laftly,  the  fame  on  the  hard  rog)ions,  or 
touch-ftones  contained  in  the  flate  mountains :  to  afcertain 
whether  thefe  petro-filex  and  rognons  are  not  found  in  the 
primitive  mountains. 

6.  Whether  there  are  found  in  fecondary  mountains  vef- 
tigesof  organifed  bodies,  and  at  what  elevation.  This  obfer- 
vation  is  important  above  all  in  the  Auftral  hemifphere  J. 

7.  Whether  there  are  found,  either  at  their  furface,  or  in 
their  interior  parts,  rolled  pebbles  or  blocks  of  a  nature  dif- 
ferent from  that  of  the  fame  mountain,  and  to  what  height  ||  ? 

8.  Whether  thefe  mountains  fcem  to  have  been  formed 
by  the  alluvion  of  violent  tides,  or  by  the  accumulated  de- 
poflts  of  ftagnant  water  ? 

9.  Whether  the  fecondary  mountains  do  not  prefent  them-* 

*  Breche  is  a  kind  of  hard  marble  found  in  the  Pyrenees. 

f  Voyage  dans  les  Aipes,  vol.  i.  §  242.  A.  and  243. 

i  6.  A.  Do  not  organifed  bodies  contribute  fometimes  to  the  hardnefs 
of  ftpnes,  efpecially  thoie  that  contain  iron,  by  bringing  that  iron  near  to 
the  metallic  (late  ?  H\pothefis  of  Gad  in  Mem.  of  the  Acad,  of  Su'fden^ 
17S7.     C. 

li  See  Dolomieu's  Memoir  Journal  de  Phyfie^ne  1791,  vol,  ii. 
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felves  fometlmes  in  vertical  Itrata^  or  at  leaft  ftrata  very  much 
inclined^  and  with  iliarp  naked  peaks  Hke  thofe  of  fome  pri- 
mitive mountains  ? 

10.  Whether,  in  the  fame  fecondary  mountain,  there  are 
found  ftrata  of  different  kinds  of  ftones  oftener  than  in  the 
primitive  ? 

11.  Whether,  in  fecondar}^  mountains,  on  the  other  hand, 
each  ftone  is  not  generally  ftmple,  and  not  compound  as  in 
the  primitive  ? 

12.  To  make  refearches  refpe6ling  the  origin  and  anti- 
quity of  mountains  of  g}^pfura,  and  their  relatioa  with 
mountains  of  fait  and  fait  fprings. 

[To  be  connnutd.] 


XIII.  Fourth  CoTmnunication  from  Dr,  Thornton,  Pbyr 

Jlc'ian  to  the  General  Difpenfary ,  relative  to  Pneumatic  Me- 
dicine, 

Letter  to  Dr,  Thornton, 
Dear.  Sir,  Dulwich  Commoa. 


I 


RETURN  you  many  thanks  for  your  kind  attentions  to 
Mrs.R.  Your  method  oftreatment,  under  Providence,  has  cer- 
tainly performed  a  wonderful  cure.  My  wife  had  not  inhaled 
the  air  three  time"^  before  I  perceived  a  very  great  alteration, 
•both  in  regard  to  appetite  and  fpirits ;  her  Jirength,  in  a 
week,  was  alfo  fo  much  reftored  that  {he  could  with  eafe 
w^alk  five  miles,  when  before  it  was  quite  a  fatigue  to  walk 
one,  I  can  with  pleafure  likewife  add,  that  what  alarmed 
us  both — the  coldnefs  of  her  extremities,  and  hlachnefs 
under  the  finger-nails — are  both  entirely  removed,  and  her 
nails  now  appear  healthy.  As  my  wife  has  notfnjoyed  fuch 
good  health  for  feveral  years  as  fhe  has  experienced  thefe 
laft  fix  months,  Mrs,  R.  unites  with  me  in  grateful  acknow- 
ledgements to  you. 

And  I  remain^  dear  fir,  your's  refpeftfully, 

M.  Robinson, 
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Obfervafions.  This  lady^  refidlng  in  a  country  feat^  Tvhich 
has  a  delightful  garden,  and  a  good  deal  of  ground  attached 
to  it,  in  an  open  fituation,  could  not  be  fuppofcd  to  want 
vital  air  in  the  blood.  Such,  however,  appeared  to  be  the 
fa(Sl.  In  fuch  cafes  I  find  by  the  eudiometer,  that  the  blood 
is  in  fault,  attrafting  but  flowly  into  its  bofom  the  vital  prin- 
ciple. But  as  even  the  mod  apparently  incombuftible  bodies 
readily  deflagrate  in  pure  oxygen  air,  as  fteel,  &;c.  the  fame 
phenomenon  might  be  expected  in  the  human  frame ;  and 
in  the  prefent  inftance  we  fee  that  this  was  aftually  per- 
foniied.  The  good,  how^ever,  of  a  temporary  inhalation  of 
a  fuper-oxygenated  air  would  have  been  loft,  unlefs  the 
blood  had  been  altered.  Steel  was  therefore  enjoined,  to- 
g:ether  with  Vv-hat  is  ftyled  the  phlogiftic  regimen ;  and  the 
event  exa6:iy  correfponded  with  my  expe6lations — the  radi- 
cal defect  was  obviated^  the  attraftive  power  in  the  blood 
v/as  improved,  and  the  blood,  coming  into  conta6l  with  a 
fuper-oxygenated  atmofphere,  readily  imbibed  a  large  pro- 
portion of  vital  air.  The  blacknefs  under  the  finger-nails  in 
confequence  foon  difappeared,  the  appetite  became  quick- 
ened, the  fpiriis  were  increafed,  and  the  blood  freely  pafli ng 
from  the  centre  to  the  circumference,  and  from  the  circum- 
ference back  again  to  the  heart,  the  phlogiftic  particles  de- 
compofing  the  vital  air  in  the  blood  in  its  paiTage,  hence  the 
extremities,  and  the  whole  body,  became  permanently  warm. 
— ^As  the  above  cafe  muyfeem  to  fome  not  fufficient  to  argue 
much  in  favour  of  pneumatic  medicine,  I  fliall  beg  leave  to 
lay  before  the  philofophic  world  the  ft)llowing  extraordinary 
cure ; 

A    CASE    OF    MELANCHOLIA. 

Mr.  Blundel,  ast.  49,  a  wholefale  linen-draper  on  Hol- 
born  Hill,  v/as  fubjett  to  melancholia  above  thirty  years; 
that  is,  he  had  frequent  depreflion  of  fpirits,  without  any 
affignable  caufe ;  and  this  lownefs  was  not  cafual,  but  would 
remain  for  months  Vw'ith  o-reat  lanofuor,  and  was  accom- 
panied  frequently  vvith  a  diftafte  of  every  thing  before  agree- 
able. 
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able.  Mr.  Blunders  only  relief  was  a  journey  into  the 
country,  which  he  was  accuftomed  to  take  every  year. 
Having  two  very  eminent  phyficians  as  half-brothers,  the  ce- 
lebrated chemilt  Dr.  Bry-an  Higgins,  and  Dr.  Haighton  phy- 
lician  to  the  Eaftern  Dii'penfary,  the  moft  eminent  phyfiolo- 
gift  of  this  country,  every  thing  that  the  art  of  medicine  could 
do  had  been  employed,  but  without  any  material  advantage. 
Mr.  Blundel  widied,  therefore,  to  make  trial  of  the  vital  air; 
and  he  inhaled  it  at  firft  under  the  manaorement  of  a  felf-tauo-ht 
genius,  his  neighbour  Mr.  Varley,  of  Hatton-Houfe,  Hatton- 
Garden,  and  found  at  that  time  '^  an  increafe  of  ftrength" 
and  ^^  his  fpirits  mended.''  But  what  ftruck  him  moft  was, 
^^an  iflue  which  ufed  todifchargewas,  iince  his  commencing 
the  air,  completely  dried  up.  iVnother  thing  he  remarked, 
*^  that  after  walking  he  had  varicofe  tumours  in  the  veins  or 
his  legs  j  but  that  thefe  did  not  appear,  even  after  a  loner 
walk,  fince  he  had  inhaled  the  vital  air.''  I  will  felecl  a  fev^ 
more  obfer\-ations,   as  made  by  Mr.  Blundel. 

"  September  20.  Spirits  much  enlivened  after  taking  the 
vital  air. 

^'  September  22.  The  fame  good  fenfations  have  conti- 
nued, although  I  did  not  take  the  air  yefterday. 

"  September  23.  Found  my  mind  tranquillized,  and 
fomewhat  elated  towards  evening ;  and  ^^■hen  I  awoke  the  next 
morning,  perceived  a  general  glow  over  the  body ;  the  feet, 
which  ufed  before  to  be  always  cold,  were  comfortably  wann ; 
the  fingers  glowed  to  their  extremities,  and  I  could  clafp 
them  with  firmnefs  ;  before,  they  would  feel  cold  and  numbed, 
and  I  was  obliged  to  rub  them  before  I  could  dofe  them. 
All  my  family  obferve  tiiat  my  countenance  looks  lefs  fallow. 

"  September  25.  Spirits  continued  throughout  the  day 
very  good.     Sleep  grateful. 

^^  Septem.ber  26.     The  fame  to-day. 

^'  September  27.     The  fame  obfervations  to-day." 

I  lliouid  mention,  that  when  Mr.  Blundel  applied  to  me, 
I  defired  him  to  continue  the  air  with  Mr,  Varley,  and  or- 
dered 
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dered  a  feton  in  the  neck,  as  the  iffue  was  dried  up.  I  ds- 
retled  alfo  bark,  columbo^  and  prepared  kali,  to  corre6l  aci^ 
dity  and  brace  the  ftomach,  as  alfo  to  render  the  blood  more 
attraclive  of  oxygen,  and  the  body  was  kept  regular  with 
aloetic  pills ;  and  this  plan  fpeedily  produced  the  bleffing  of 
found  health,  which  has  continued  now  upwards  of  fifteen 
inonths,  without  any  difagreeable  nervous  fenfations,  and 
without  a  lirale  excurtion  being;  made  into  the  country. 

Ohfervations  07i  this  Cafe.  In  the  cafe  of  Mr.  Ruflel, 
which  was  melanchoha,  recorded  by  Dr.  Beddoes,  the  cure 
was  effected  without  a  feton ;  how  much  are  we  therefore  to 
attribute  to  this  application  intheprefent  inftance  ?  The  dry- 
ing up  the  iilue  by  the  vital  air,  when  employed  alone,  did 
it  not  denote,  from  the  abforption  of  this  principle,  an  in- 
creafed  energy  of  the  abforbents?  I  have  before  noticed^ 
that  where  ferum  was  difcharged,  this  has  happened ;  but 
when  matter  is  fecfeted,  there  is  on  the  contrary  a  more 
abundant  difchargC;,  or  the  ferum  is  converted  into  laudable 
pus.  In  the  cafe  of  Mr.  Fixfen,  St.  Anne's-Street,  Weft- 
minfter,  an  ilTue  which  could  not  be  made  to  difcharge,  be- 
gan immediately  to  pour  out  matter,  upon  the  cotnmence- 
ment  of  the  inhalation  of  the  medicinal  air.  The  varicofe  veins 
difappearing  was  a  ftrong  mark  of  increafed  energ^^  in  the  cir- 
culating veffels.  The  numbnefs  of  the  fingers  going  off,  (hewed 
increafed  a6lion  remote  from  the  heart ;  the  glow,  the  increafe 
of  fpirits,  all  declare  in  marked  expreffions  the  influence  of 
vital  air;  and  what  makes  me  the  more  inclined  to  this  opi- 
nion is,  that  country  air  before  ufed  to  aftbrd  the  only  relief. 


XIV.  Account  of  the  Nezv  Machine  invented  by  the  late 
Air.  CusTANCE,  yor  maki??g  Vegetable  Cuttings  for  the 
MicrofcQpe.  Covwimncated  by  Dr.  Thornton,  Lec- 
turer on  Medical  Botany  at  Guy's  Hofpital,  ^c,  &c, 

J.  HE  firft  idea  of  making  vegetable  Quttings  to  be  ex- 
SAiined   by  the  microfcope,  originated  from   the    famous 

Dr. 
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Dr.  Hooke  above  a  century  ago,  as  may  be  feen  In  his  Mi- 
crographia. 

'^  Charcoal,  or  a  vegetable  burnt  black,'*  fays  this  emi- 
nent philofopher,  ^^  affords  an  obje6l  no  lefs  pleafant  than  in- 
ftru6live;  for  if  you  take  a  fmall  round  piece  of  charcoal,  and 
break  it  fhort  with  your  fingers,  you  may  perceive  it  to  break 
with  a  very  fmooth  and  fleek  furface,  almoft  like  the  furface 
of  black  fealing  wax  :  this  furface,  if  it  be  looked  on  with  an 
ordinary  microfcope,  does  manifefl  abundance  of  thofe  pores, 
which  are  alfo  vifible  to  the  eye  in  many  kinds  of  wood, 
ranged  round  the  pith,  both  in  a  kind  of  circular  order,  and 
a  radiant  one.  Of  thefe  there  are  a  multitude  in  the  fub- 
ftance  of  the  coal,  every  where  almoft  perforating  and  drillino- 
it  from  end  to  end ;  by  means  of  which,  be  the  coal  ever 
fo  long,  vou  may  eaiily  blow  through  it ;  and  this  you  may 
prefently  find,  by  wetting  one  end  of  it  with  fpittle,  and 
blowing  at  the  other. 

*'  But  this  is  not  all :  for,  befides  thofe  many  great  and  con- 
fpicuous  irregular  fpots  or  pores,  if  a  better  microfcope  be 
made  ufe  of,  there  will  appear  an  infinite  company  of  ex- 
ceedingly fmall  and  very  regular  pores,  fo  thick  and  fo 
orderly  fet,  and  fo  clofe  to  one  another,  that  they  leave  very 
little  room  or  fpace  between  them  to  be  filled  with  a  folid 
body;  for  the  apparent  interftitia,  or  feparating  fides  of  thefe 
pores,  feem  fo  thin  in  fome  places,  that  the  texture  of  a  honey- 
comb cannot  be  more  porous  :  though  this  be  not  eveiy 
where  fo,  the  intercurrent  partitions  in  fome  places  being 
very  much  thicker  in  proportion  to  the  holes. 

^^  Moft  of  thefe  fmall  pores  feemed  to  be  pretty  round,  and 
w^e  ranged  in  rows  that  radiated  from  the  pith  to  the  bark; 
they  all  of  them  feemed  to  be  continued  open  pores,  running 
the  whole  length  of  the  flick;  and  that  they  were  all  perfo- 
rated, I  tried  by  breaking  off  a  very  thin  fliver  of  the  coal 
crofs-ways,  and  then  with  my  microfcope  diligently  furv^ey- 
ing  them  againft  the  light,  for  by  that  means  I  was  able  to 
fee  quite  through  them, 

5  ^'  Thef^ 
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^^  Thefe  pores  were  fo  exceedingly  fmall  and  thick^  that  ifi 
SL  line  of  them,  xt  P^^^^  of  an  inch  long,  I  found,  by  number- 
ino-  them,  no  lefs  than  150  fmall  pores ;  and  therefore,  in  a 
line  of  them  an  inch  long,  muft  be  no  lefs  than  2700  pores; 
and  in  a  circular  area  of  an  inch  diameter,  mufl  be  about 
^^725,350  of  the  like  pores;  fo  that  a  (lick  of  an  inch  diame- 
ter may  containe  no  lefs  than  feven  hundred  and  twenty-five 
thoufand,  befides  5  millions  of  pores,  which  would,  I  doubt 
not,  feem  even  incredible,  were  not  every  one  left  to  believe 
his  own  eyes.     Nay,  having  fince  examined  cocus,  black 
and  green  ebony,  lignum  vitse,  &c.  I  found  that  all  thefe 
woods  have  their  pores  abundantly  fmaller  than  thofe  of  foft 
lioht  wood  ;  in  fo  much  that  thofe  of  g-najacum  feenled  not 
above  an  eighth  part  of  the  bignefs  of  the  pores  of  beech,  but 
then  the  interftitia  were  thicker;  fo  prodigioufly  curious  are 
the  contrivances,  pipes,  or  {luces  by  which  the  fuccus  nutri- 
tius,  or  juyce  of  a  vegetable,  is  conveyed  from  place  to  place." 
He  afterwards  fays,  "  I  took  a  good  clear  piece  of  cork, 
and,  with  a  pen-knife  fliarpened  as  keen  as  a  razor,  I  cut  a 
piece  of  it  off,   and  thereby  left  the  furface  of  it  exceeding 
fmooth;  then  examining  it  very  diligently  with  a  microfcope, 
methought  I  could  perceive  it  to  appear  a  little  porous  ;   but 
I  could  not  fo  plainly  diftinguifli  them  as  to  be  fure  that 
they  were  pores,  much  lefs  what  figure  they  were  of:  but 
iudgino-  from  the  lightnefs  and  yielding  quality  of  the  cork, 
that  certainly  the  texture  could  not  be  fo  curious,   but  that 
poffibly,  if  I  could  ufe  fome  further  diligence,  I  might  find 
it  to  be  difcernible  with  a  microfcope,  I,  with  the  fame  ftiarp 
pen-knife,  cut  off  from  the  former  fmooth  furface  an  exceed- 
inor  thin  piece  of  it;  and  placing  it  on  a  black  obje6l  .plate, 
becaufe  it  was  itfelf  a  white  body,  and  cafting  the  light  on  it 
with  a  deep  plano-convex  glafs,  I  could  exceeding  plainly 
perceive  it  to  be  all  perforated  and   porous,  much  like  a 
honev-comb,  but  that  the  pores  of  it  were  not  regular;  yet 
it  was  not  unlike  a  honey-comb  in  thefe  particulars." 

7  This 
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This  IS  the  firft  rude  hint  refpedlng  the  mode  of  cutting  of 
\''egetables,  fince  which  tirhe  cutting  machines  have  been  con- 
trived by  fcveral  ingenious  mechanics,  that  might  better  per- 
form this  dehcate  operation.     In  1770  Dr.  Hill  pubUflied  a 
treatife,  in  which  he  explained  the  conftruaion  of  timber 
by  means  of  vegetable  cuttings  examined  by  themicrofcope; 
and  he  in  that  work  gives  an  account  of  a  cutting  engine^ 
in  which  a  fpiral  knife  is  employed  ;  the  invention,  he  fays, 
of  Mr.  Cummings.  The  late  Mr.  Adams,  optician  in  Fleet- 
ftreet,  appears  to  have  contrived  a  machine  for  cutting  thin 
fedions  of  wood,  in  order  that  the  texture  thereof  might  be 
more  vifible  to  the  microfcope ;  and  in  his  Effays  on  the 
Microfcope,  he  fays,  that  this  his  invention  was  afterwards 
improved  by  Mr.  Cummings.     Notwithftanding  the  appli- 
cation of  Dr.  Hill,  and  of  others  who  attempted  to    bring 
this  art  to  perfection,  Cuftance,  a  common  carpenter  from 
Ipfwich,  furpaffed  ever)'-  other,    and,  as  Mr.  Adams  juftly 
obferved,    continued   unrivalled  in  his  dexterity  of  prepar- 
ing thin   feclions  of  wood,  having  brought  this  art  to  the 
highefl  perfeftion.     He  cautioufly  kept  his  method  a  fecret 
from  every  one,  and  various  conje6tures  were  made  in  what 
way  he  accompliflied  his  unrivalled  cuttings.     When  he  was 
ahve,  I  offered  him  fifty  pounds  for  the  difcovery,  to  difclofe 
it  to  the  world  for  the  promotion  of  fcience,  and  in  order  the 
better  to  accomplifli  my  views  in  my  New  Illuftration  of 
Linn«us>  where  the  organifation  of  vegetables  is  a  particu- 
lar objea  of  confideration  *.     When  prefTed,  he  offered  me 
the  difcovery  for  an  hundred  guineas,  which  thinking  ex- 
orbitant, I  gave  up  all  thoughts  of  it  -,  but,  foon  after  dyino-, 
iie  left  in  his  will,  that  every  thing  he  poffefTed  fhould  be 
put  up  to  public  au6lion  ;  and,  among  other  things,  his  in- 
vention of  the  cutting  engine  was  particularly  noticed  in  the 
catalogue.     They  were  not,  however,  expofed  to  examina- 
tion, but  I  did  not  fail  being  at  the  fale  to  embrace  this  op- 
portunity of  bidding  for  the  two  engines,  fearful  that  a  mo- 

*  Reprefentations  of  all  the  Cuttings  of  Cuftance  \fSll  be  given  in  this 
Work. 

Vol.  hi,  X  nopoly 
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nopoly  might  be  made  of  the  art  of  preparing  vegetable  cut- 
tings, as  had  been  fuccefsfully  done  by  Cuftance.  Al- 
though the  oppofitionwas  ftrong,  I  was  the  fuccefsful  bidder, 
and  became  poiTefled  of  both  engines,  which  are  conftrufted 
nearly  upon  the  fame  principle ;  and  I  am  happy  to  embrace 
the  prefent  opportunity  of  communicating  to  the  public  fo 
valuable  an  acquifition  to  philofophy  and  fcience. 

Cujlance^s  heft  Cutting  E?igine  defcrihed. 

Fig.  I.  reprefents  a  view,  and  fig.  2.  a  fe6lion,  of  the  cut- 
ting machine.  It  has  the  appearance  of  an  oblong  box,  and 
the  fides  from  the  bottom  A  (fig.  2,)  up  to  B  are  made  of 
brafs.  A  piece  of  hard  mahogany,  C  C,  is  fitted  into 
the  brafs  box,  and  fills  the  whole  cavity  down  to  a  a,  leav- 
ing a  void  fpace  at  the  bottom,  of  fufBcient  fize  to  admit 
the  parts  of  the  machine  whicli  work  there,  and  which 
are  defcribed  below.  From  the  top  to  the  bottom  of  the 
wood  there  is  a  perforation,  of  which  the  outline  of  fig.  3. 
may  be  confidered  as  reprefenting  a  horizontal  fe^lion, 
which  receives  eafily  a  brafs  focket,  fig.  3,  in  which  the 
w^ood  [b)  to  be  cut  is  fecured  in  its  place  by  means  of  a 
brafs  holdfaft  c,  grooved  like  a  float  file,  and  prefTed  againft 
the  wood  by  the  fcrew  d.  This  focket,  with  the  holdfaft, 
(which  viewed  in  front  has  a  fluted  appearance)  and  the 
piece  of  wood  is  reprefented  in  its  place  D,  fig.  i  and  2, 
where  it  is  fecured  from  fliaking  by  means  of  the  piece  e, 
fig.  2,  prefTed  againft  it  bv  the  fcrew y^  but  not  fo  tight  as 
to  prevent  its  being  raifed  when  required  by  the  micrometer 
fcrew  to  be  yet  defcribed.  The  focket,  which  fills  the  perfora- 
tion from  the  furface  D  down  to  g^  has  a  horizontal  divifion 
at  j^,  which  ferves  as  a  bottom  for  the  holdfaft  to  refl  on  j  the 
cavity  of  the  focketbelow  h  receives  a  piece  of  metal  i  i,  of  which 
fig.  4,  is  an  horizontal  fetSlion  ;  through  this  piece,  which 
ino^es  eafily  up  or  dov/n  in  the  focket,  is  a  female  fcrew,  in 
which  the  micrometer  fcrew  turns,  which  may  be  feen  pafT- 
ing  through  i  i  in  fig.  2.  Thfe  micrometer  fcrew,  the  nepk 
of  which  works  in  a  plate  m  ?»,  made  fafl  to  the  bottom  of 
the  piece  of  mahogany  before  defcribed  by  means  of  the 

fcrews 
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icrews  n  n,  is  prevented  from  rifing  or  falling,  when  turned 
rounds  by  a  conical  flioulder  fitted  into  the  upper  fide  of  the 
plate  ;;/  m,  as  may  be  feen  in  the  figure,  and  by  the  micro- 
meter index  wheel  o  o  made  faft  to  that  end  of  the  fcrew 
which  projedls  through  the  lower  furface  of  m  m.  Therefore, 
^vhen  the  index  is  turned,  the  fcrew  working  in  i  raifes  or 
lowers  i ;  the  latter   by  its  form  being  prevented  from  turn- 
ing  with  the  motion  of  the  fcrew.     The  piece  i,  being  thus 
raifed  as  much  as  the  intended  thicknefs  of  the  flip  to  be  cut, 
prefles  asitrifes  againftthe  divifion  h,  and  by  that  means  makes 
the  brafs  focket,  in  which  the  wood  is  made  faft  as  before 
defcribed,  to  rife  exadly  the  fame  quantity- care  being  taken 
•  to  regulate  the  prefllire  communicated  by  the  fide  fcrew  f'm 
fuch  a  manner  as  juft  to  allow  free  aftion  to  the  microm^eter 
fcrew,  and  yet  to  prevent  any  lateral  deviation  in  the  afcent  of 
the  focket.    A  portion  of  the  index  wheel  comes  throuo-h  the 
front  of  the  machine  (o,  ^,o^.  i.)  •   and  all  that  is  neceffary  to 
raife  the  wood,  the  parts  being  previoufly  adjufted  in  the  man- 
ner defcribed,  is  to  lay  hold  of  the  knob  that  prefents  itfelf  at 
the  opening,  and  move  it  to  the  left,  a  half,  a  whole,  or  two 
divifions,  according  to  the  thicknefs  the  flip  is  wiflied  to  be  cut. 
Thefe  divifions  are  marked  on  the  circumference  of  the  index, 
and  you  note  the  quantity  that  pafl^es  a  ftationarj^  point  marked 
pver  the  centre  of  the  opening. 

The  cutting  apparatus  is  confiruaed  In  the  following  man- 
ner :~0n  the  further  ^dg^  of  the  upper  furface  of  the'^box,  a 
flat  rule,  G  G,  fig.  i,  made  of  fieel,  is  fafiened  do^^i  by  the 
icrews  ;^  ^  :  it  is  more  than  an  eighth  of  an  inch  in  thicks 
nefs,  ana  the  front  edge  of  it  is  ground  perfectly  ftraicrht 
and  fiands  at  a  right  angle  to  the  furface  on  whi^h  it  r^ft/ 
Another  flat  i-ule,  one  end  of  which,  H,  maybe  feen  project- 
ing pad  the  end  of  G  towards  the  left,  lerves  as  a  bed  for  the 
cutting  knife  r  r,  which  is  made  faft  to  the  rule  by  thefcrewc 
-  ^'.     The  upper  and  under  furface  of  this  rule  are  ground 
parallel  to  each  other,  and  its  back  edge  is  ground  ftr^ht  to 
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fit  ao-alnft   the   front   edge  of  the  rt^le  G  G.     The  rule  H, 
which  is  moveable  with  theknire  r  r,  is  tapered  from  the  aii 
n,  fo  as  to  befomewhat  narrower  at  the  end  next  to  the  ca- 
vity D,    than  the  diameter  of  the  pieces  of  wcx)d  that  can  be 
contained  betwixt  the  holdfoft  {c,  fig.  3.)  and  the  other  fide  o^ 
the  focket.   Fron>  this  the  wonderful  fimplicity  and  accuracy 
of  the  procefs,   as  performed  by  this  apparatus,    nmft  be  ob- 
vious ;  for  the  focket,  or  in  other  words-  the  piece  of  wood 
from  which  the  flip  is  to  be  cut,  being  raifcd  to  the  defired 
height  by  turning  the  micrometer  0,  all  that  is  neceirary  is 
to  Aide  the  rule  H,  with  an  even  hand  and  preiTure,  along 
between  the  rule  G  G  and  the\vood  to  be    cut ;  the  taper 
form  of  the  knife,  or  rather  of  its  bed,  caufmg  it  to  fliave 
off,  as  the  broad  end  comes  nearer  to  tliC  focket,  a  ilip  frori> 
the  furface  expofed  to  its  aftion.    It  ihould  be  here  remarked, 
that  a  portion  of  the  hiid    (the  rule  H)  is  cut  away   from 
under  the  knife,  from  r  to  r,  to  allow  the  knife  to  pafs  freely 
over  the  wood  as  it  performs  its  office.     To  keep  the  wood^ 
perfcftly  tail  in  its  place  while  the  flip  is  cutting  off,  befides 
the  holdfaft  in  the  focket  already  defcribed,  there  is  the  fol- 
lowing contrivance  :— A  brafs  Ipur,  u,  a  little  thinner  than  the 
rule  H,  having  a  circular  notch  atitswideft  end,  which  may 
be  moved  or  made  faft  at  pleafure  by  means  of  the  fcrew  i\ 
is  brou'jht  up  tight  againft  the  wood  to  be  cut  (the  wood 
beino-  embraced  by  the   circular  notch),  and   then  fcrewed 
faft;  the  opening  at  the  narrow  end  of  the  fpur,   through 
which  the  fcrew^  pafles,  is  in  the  form  of  a  flit,  to  allow  it  la 
be  adapted  with  eafe  to  different  fizes. 

As  the  brafs  focket  rlfcs  as  well  as  the  wood,  (.and  this  is 
indifpenflble  to  fecure  the  parallel  rifing  of  the  wood  after  each 
cut,)  it  mud  be  obvious,  that  when,  by  being  raifed  to  allow 
taking  off  repeated  cuttings,  it  has  been  brought  almoft  to 
the  knife,  the  apparatus  mufi  be  re-adjufted,  and  the  wood 
raifed  in  the  focket  before  more  cuttings  be  takcri  off. 

It  need  hardly  be  remarked,   that  the  cutting  knife  is: 

ground 
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grrxmd-to  a  perfe^l:  true  and  fine  cd'y^^  without  warp  or  bend, 
that  it  may  move  through  a  perfect  phme.  '1  he  accuracy 
and  dehcacywith  which  it  works  may  be  judged  hy  fig.  5, 
which  reprefents  a  microfcopic  view  of  a  cuttiu^r  made  from 
U)  fragile  a  fubftance  as  a  piece  of  charcml. 


XV,  Remarkable  Ufumcc  of  a  Tiirhey  Coch  haichlng  Eggs, 
Ih  M.  Oedmaxx.  FroniKQve  TranfaCtions  of  the  Aca- 
demy  of  Sciences  at  Stockhohii.      roL  X. 

^>1ALE  fowls,  which  alibciate  with  a  plurality  of  female^ 
care  fo  little  for  their  pofterity,  particularly  in  a  wild  ftate, 
that  th<iy  do  not  feem  to  have  tlie  leait  affinity  to  the  young 
>^  hen  hatclkid,  and  -cijntribute  neither  tov/ards  reariiiir  nor 
-protecting. them  ;  on  thi--  account  M,  Oednjann  confiders  tJie 
following  circumftance  to  be  veiy  lingular;  fuch,  perhaps, 
^s  was  never  before  obferved.     In  the  month  of  May  1789. 
a  turkey-hen  was  fitting  upon  c^gs,  and  as  the  cock/  in  hii! 
folitude,  began  to  be  uneafy  and  to  fcem  dejected,  he  was 
allowed  to  remain  in  the  fame  place  along  with  her.     He 
immediately  fat  down  by  the  female,  and  people  at  tirli  be- 
heved  that  this  was  only  a  piece  of  gallantry  •  but  they  foon 
found  that  he  had  taken  fome  of  the  egffs  from  imder  the  hen, 
which  he  covered  very  carefully  with  his  body.  The  maid,  who 
looked  after  the  poultry,  thought  this  mode  of  hatching  would 
be  attended  with  little  advantage,  and  thei-efore  put  the  ecrgs 
back  under  the  hen ;  but  the  cock  was  no  fooncr  at  liberty 
than  he  again  carried  fome  of  them  away  as  before.   M.  Ha- 
felhuhn,  the  proprietor,  when  lie  obfervcd   this,    refolved, 
for  the  fake  of  experiment,  to  let  the  cock  have  his  own  way, 
and  he  caufed  a  ncft  to  be  prepared  with  as  many  eggs  as 
the  animaPs  large  body  was  able  to  cover.    The  cock  fe^emed 
to  be  highly  plealed  with  this  mark  of  confidence,  fat  with 
great  patience  on  the  eggs,  and  was  fo  attentive  to  the  care  of 
l^atching  th^m  th^t  he  fcarcely  took  time  to  go  iu  fcarch  of 

^  3  f^od. 
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food.  At  the  proper  period  28  young  ones  were  produced ; 
and  the  cock,  who  was  now  in  fome  meafure  the  mother  of 
fo  numerous  an  offspring,  appeared  a  good  deal  perplexed 
whe^  he  faw  fomany  little  animals  pecking  around  him  and 
requiring  his  continual  vigilance;  but  as  it  is  well  known 
that  turkeys  are  fo  ftupid  and  heedlefs  that  they  often  do  not 
fee  where  they  tread,  it  was  not  thought  proper  to  trufl  the 
cock  with  this  young  brood  any  longer,  and  they  were  reared 
in  an'>ther  manner.  M.  Carlfon  remarks  on  this  circum- 
iTance,  that  the  total  negle6l  of  their  young,  afcribed  to  male 
birds  which  affbciate  with  a  plurality  of  females,  is  not  ge- 
neral. Gtt^G  are  of  this  kind,  and  yet  the  gander  protedts 
the  young  with  the  greateft  care.  But  the  inftance  of  a 
turkey-cock  fitting  on  eggs  feems  the  more  Angular,  as  both 
m  a  wild  and  a  tam.e  ftate  the  males  are  accuftomed  to  de- 
ftroy  the  neits  of  the  females,  in  order  that  they  may  have 
them  fooner  free  for  pairing  5  and  for  this  reafon  the  cock  is 
carefully  feparated  from  the  hen  while  ilie  is  hatching.  1  he 
infiance  related  by  M.  Oedmann  is,  therefore,  the  more  re-, 
markablc. 


XVI.  ^lethod  of fe  curing  Trees  from  the  prejudicial  Rjffeds  of 
Froji.  By  P.  J.  B.  di  Sanmartino.  From  Giornale 
Encyclopedico  di  Vicenza. 

T 

X  HE  fureft  and  moft  proper  method  of  prote6ling  treea 
from  the  deftruc\ive  influence  of  frofli,  is  without  doubt  that 
which  nature  itfelf  prefents,  and  which  requires  to  be  only 
a  little  affifted  by  art 3  that  is  to  fay,  you  muft  deprive  the 
tree,  which  you  wlfli  to  defend  from  the  froft,  of  all  its  leaves, 
at  a  period  fomewhat  earlier  than  the  time  wh"en  they  would 
drop  of  themfelves.  The  fap  then  will  be  lefs  accumulated 
in  the  veflels;  it  will  circulate  more  (lowly,  and  at  the  fame 
time  become  thicker.  In  that  cafe  it  will  not  freeze  fo  readily, 
9  ^^^ 


1 
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and  even  if  it  does  freeze,  its  volume  will  not  be  enlarged 
fo  much  as  if  it  were  thinner.  M.  Stromer  made  fome  ex- 
periments which  feem  to  confirm  the  truth  of  this  obferva- 
tion.  He  plucked  the  leaves  from  a  few  tender  branches  of 
a  tree  before  the  ufual  time  of  their  fallings  and  the  confe- 
quence  was,  that  the  branches  thus  ftripped  withftood  a  con- 
liderable  degree  of  froft  without  fuftaining  any  injury,  while 
thofe  which  had  not  been  deprived  of  their  leaves  artificially 
were  deflroved.  It  is  to  be  obfen'ed,  however,  in  regard  to 
this  experiment,  that  all  the  leaves  of  the  tree  mufl  not  be 
pulled  at  the  fame  time,  but  at  three  or  four  different  periods 
fome  weeks  diftant  from  each  other,  yet  in  fuch  a  manner 
that  the  laft  of  the  leaves  be  removed  before  the  ufual  time 
of  their  falling.  Were  they  all  pulled  off  at  the  fame  time,  a 
fudden  ftoppage  of  the  circulation  of  the  fap  would  be  oc- 
cafioned,  which  would  expofe  the  tree  to  flow  but  certain 
deflru6lion  *. 

♦  The  following  method  of  fecuring  the  blofTom  of  fruit-trees  from 
t)eing  damaged  by  early  frofts,  is  mentioned  in  the  Memoirs  of  the  Royal 
Society  of  Agri"culture  of  Paris.  A  rope  is  to  be  interwove  among  the 
branches  of  the  tree,  and  one  end  of  it  brought  down  fo  as  to  be  immerfed 
in  a  bucket  of  water.  The  rope,  it  is  faid,  will  a6t  as  a  conductor,  and  con- 
vey the  effects  of  the  froft  from  the  tree  to  the  water.  This  idea  is  not  new, 
for  the  following  pafTage  may  be  found  in  Colerus:  "  If  you  dig  a  trench 
around  the  root  of  a  tree,  and  fill  it  with  water,  or  keep  the  roots  moift 
till  it  has  bloomed,  it  will  not  be  injured  by  the  froft.  Or,  in  Spring» 
fufpend  a  vefTel  filled  with  water  from  the  tree.  If  you  wifh  to  preferve 
the  bloom  from  being  hurt  by  th^  froft,  place  a  veflel  of  v.'ater  below  it, 
and  the  froft  will  fall  into  it."  See  his  Hatijhuche  Wittenberg,  160?,  4to„ 
Tol.  ii.  p.  151 ;  or  the  folio  edit,  of  Franckfort,  1689,  book  vi.  chap,  ii^ 
p.  203.    Edit, 
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LEARNED  SOCIETIES. 
DENMARK. 

HE  Royal  Academy  of  Sciences  at  Copenhagen^  \\\ 
confequence  of  Thot's  and  ClalTen's  Inftitutions,  have  pro- 
pofed  the  following  queftions  as  the  fubje6ls  of  prizes  : 

I.  For  Thot'S  institution. 

The  Society  invites  all  thofe  competent  to  the  taflc,  Its 
prefent  members  excepted^  to  tranfmit  to  it  a  complete  efTay, 
founded  on  experience^  refpe£ling  any  point  of  agriculture, 
to  be  chofen  at  pleafure,  fuch  for  example  as  improving  the 
cultivation  of-  corn  land;,  meadows,  paflure  grounds,  qf  the 
planting  of  tinibero  It  would  give  the  Society  particular 
pleafureto  receive  complete  anfwers  to  the  following  queftions, 

1 .  A  catalogue,  with  the  botanical  and  provincial  names, 
of  the  different  weeds,  fuch  as  the  common  corn-marygold, 
dog*s-grafs,  vetches,  Sec.  vyhich  are  found  among  the  various 
kinds  of  grain,  in  any  of  the  provinces  fubject  to  the  Danifli 
government;  together  with  methods  by  which  each  of  thefc 
weeds  may  be  moft  effe6lually  extirpated,  and  with  the  leafl 
expence. 

2.  A  circumftantial  account  of  the  befl;  procefs  by  which 
poor  or  unfruitful  foil,  of  a  determined  quality,  may  be  fo 
far  improved  as  to  be  fit  for  cultivation ;  together  with  an 
eftimate,  calculated  on  an  average  pf  feveral  years,  of  the  ex- 
pences  and  of  the  profits  to  be  expe6led. 

'^-  ^  '■'■         ■  '     ^'^  3. A 

-J. 


^.  A  proper  dtifcription  of  the  different  varieties  af  poia- 
toes,  which,  in  proportion  to  the  length  of  the  fummer  iu 
Denmark,  Norway,  the  Feroe  il]e§  and  Icela;id,  might  be 
planted  with  the  greateft  advantaoe ;  which  can  afford  the 
beit  nourilhnient  for  men  and  cattle,  and  w'hether,  when  ufed 
in  moderation,  they  are  found  and  \vholtfon:ie  food  I 

4.  A  defcription  of  the  different  kinds  of  oats,  and  their 
common  varieties.  Which  of  thefe,  coniidering  the  dif« 
ference  in  the  richnefs  of  the  foil,  and  the  greater  or  lefs 
care  poHible  to  be  employed  in  cultivating  them^  will  be  moil 
beneficial  to  the  Danilh  provinces  ? 

The  papers  nn^ff  contain  a  clear  botanical  definition  of  the 
kjnds  mentioned.  It  will  alio  be  agreeable  to  the  Society, 
if  the  author  fend  drawings  of  the  varieties  of  the  oats. 

3.  Though  the  Royal  Chamber  of  Finance  fet  on  foot  the 
planting  of  young  timber  on  the  moors  of  Jutland,  and  the 
Economical  Society  encouraged  that  undertaking  by  pre- 
niiums  and  other  inducements,  the  Society  does  not  think 
the  following  queftion  fuperfluous  :  What  means  can  be  pro- 
posed for  raifing  plantations  of  trees  with  the  leaft  expence, 
and  in  the  fureft  and  mcft  certain  manner,  on  the  heaths, 
pioors,  and  other  places  unfit  for  corn  land  or  meadows  > 

6.  What  are  the  kinds  of  grafs,  befides  red  clover  and  rye- 
grafs,  which  can  be  ufed  in  Denmark  for  fowing  in  the  fields 
and  for  improving  the  paftures  ? 

The  authoi;  muft  give  fuch  a  clear  defcription  of  thefe 
productions  as  may  be  intelligible  to  farmers,  together  with 
the  Danifh  and  Linnean  fyftematic  names,  and  fubjoin  the 
different  Danilh  appellations  under  which  they  are  known 
to  the  country  people.  He  muft  defcribe  alfo  the  method 
of  cultivating  each  kind ;  and  if  the  plant  be  delineated  in 
the  Flora  Danua,  he  muft  refer  to  the  figure.  He  muft 
likewife  give  the  method  of  cultivating  each  plant;  and  where 
t]hat  is  unknown,  by  defcribing  its  duration,  the  time  of  its 
Llooming,  th^  period  of  its  maturity,  and  the  foil  it  requires, 
tTideaypur  to  render  the  farmer  capable  of  cultivating  it. 

^  ^7.Tlie 
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7,  The  Agricultural  Society  long  ago  recommended  the 
white  hawthorn,  buckthorn,  barberry,  hazel,  crab-apple 
and  willow  for  quiekfet  hedges ;  but  as  all  thefe  are  not  pro- 
per for  the  fame  foil,  and  as  there  is  great  want  of  quiekfet 
hedges  in  the  ftoney,  fandy  diftri^ls  expofed  to  the  wind,  be- 
caufe  people  are  not  acquainted  with  the  kinds  of  trees  that 
can  be  u*fed>  or  with  the  method  of  planting  them,  though 
we  pofiefs  indigenous  as  well  as  foreign  trees  of  the  bufli 
kind,  which  in  this  refpecl  have  been  either  tried  in  fome 
places  or  may  be  recommended,  the  Society  requires  to  know 
which  of  the  tree  or  bufh  kind,  confidering  the  different  foils 
and  diftricls  of  Denmark,  can  be  employed  with  the  greateft 
advantage  for  quiekfet  hedges,  and  what  is  the  beft  method 
of  planting  them  } 

The  author  muft  give,  along  with  the  common  and  beft 
known  kinds,  the  Danifli  fyftematic  names;  thofe  leaft  known 
he.  muft  brieilv  defcribc,  and  in  fuch  a  manner  as  to  be  un- 
derftood  by  farmers.  In  both  cafes  he  muft  give  all  the 
Danifh  trivial  names,  and  the  Linnean  fyftematic  app-ella- 
tion  of  each  kind,  with  a  reference  to  the  figure  in  the  Flora 
D-anica,  if  it  be  iliere  reprefented.  The  obfervations  on 
the  utility  of  each  kind  of -wood  for  quiekfet  hedges,  and  the 
method  of  planting  it,  together  with  the  determination  of 
the  foil  which  it  requires^  muft  reft  upon  the  grounds  of  cer^ 
tain  experience. 

Each  of  the  papers  on  thefe  fubje^ls  will  be  rewarded  by 
the  Society,  in  proportion  to  its  novelty  and  the  importance 
of  the  obfervations  it  gontains,  with  100  dollars;  but  the 
beft  and  fulleft,  when  more  than  one  are  tranfmitted^  with 
300  dollars. 

II.  For  Classen's  institution. 

1 .  The  inventor  or  improver  of  the  moft  ufeful  and  beft 
machine  which  can  be  employed,  with  moft  advantage,  in 
agriculture,  manufa(5iures,  or  the  mines  in  the  Danifh  Eu- 
ropean 
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ropcan  polVefllons,  will  be  rewarded  by  the  Society  with  200 
dollars.  The  papers  mufl  be  accompanied  with  proper  mo- 
dels or  accurate  drawings. 

2.  For  the  conftruclion  of  harnefs,  by  which  horfes,  with- 
out being  confined  or  hurt,  may  be  able  to  draw  in  the  eall- 
eft  manner,  particularly  when  employed  in  agriculture,  as 
in  ploughing,  harrowing,  rolling,  drawing  corn-carts.  Sec; 
and  alfo  in  more  laborious  works,  fuch  as  drawing  ftone- 
carts,  waggons,  cannon.  Sec. ;  the  Society  will  beftow  a  re- 
ward of  from  100  to  200  dollars,  in  proportion  to  the  im- 
portance of  the  propofed  improvements. 

The  author  muft  write  his  name  and  place  of  abode  in  a 
fealed  note,  infcribed  with  fome  device ;  and  the  papers  with 
the  fame  device  muft  be  tranfmitted,  poft  paid,  before  the 
end  of  June  1799,  to  Profeflbr  Abildgaard,  fecretan^  to  the 
Society. 

HOLLAND. 

The  fecond  Teylerian  Society  have  propofed  the  followinty 
prize  queftions  for  the  year  1799  : 

As  it  is  of  great  importance  towards  the  im.proving  and 
extending  every  branch  of  phyfics  tliat  the  prefcnt  ftate  of 
our  knowledge  in  that  refpecl  fhould  be  afcertained,  and  that 
ever)'  thing  which  has  been  fufficiently  proved  by  experience 
fhould  be  accurately  diitinguilhed  from  what  may  be  con- 
fldcred  only  as  conjefture,  the  Society  requires  to  know  what 
is  the  prefent  ftate  of  our  knowledge  in  regard  to  the  aqueous 
vapours  of  the  atmofphere  ? — How  far  can  we  explain,  on 
well  founded  experience,  by  what  caufes  water  is  received 
into  the  atmofphere  in  the  form  of  vapour,  or  in  any  other 
manner,  and  retained  there ;  and  to  what  caufes  is  it  to  be 
alcribed  that  the  water  retained  in  the  atmofphere  is  difen- 
o-ioed  and  falls  down  under  different  forms  ?  Moreover,  can 
all  aqueous  vapours  be  afcribed  merely  to  the  difengage- 
ment  of  the  water  in  the  atmofphere,  or  have  any  obferva- 

tions 
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tions  been  made  whicli  cle^rlvfliew  that  water  fometimes  is 
produced  in  tHe  atmofphere  ? 

The  Society  will  reward  the  author  of  that  pnper  which 
■dial!  tre at' this*  fubje£l  in  the  c/eareft  manner,  ajid  throw  molt 
light  upon  it,  with  a  gold  medal  -of  the  value  of  400  florins. 

The  anfwers mult  be  written  in  the  Dutch,  Latin,  French, 
Englifh  or  German  (bur  not  with  German  characters)  in 
the  ufual  manner',  and  tranfmiued  with  a  fealed  note  con- 
taining the  name  of  the  author,  to  the  houfe  of  the  Teylerian 
foundation  at  Haarlem,  before  the  i  ft  of  April  1800,  that  the 
■prize  may  be  acijudg"ed  before  the  lit  of  November  the  fame 
year. 

As  no  anfwer  was  tranfmiited   before  th",  fixed  period  to 

the  phyiical  prize  queftion  for  1797,  the  Society  have  thought 

.proper  to  propofe  it  a  Iccond  time.     The  prize  is  a  gold 

medal  of  the  fame  value  a:?  the  above.     The  queftion  is  a» 

tbllows  : 

What  certain  knowledge  have  we  rcfpecling  the  nourilli- 
mQnt  and  growth  of  plants ;  or  how  far  can  we  at  prefcnt 
conclude,  from  certain  and  deciiive  experiments  and  obferva- 
tions,  what  the  fubftances  or  principles  are  which  chiefly  af- 
ford nouriflnnent  to  plants,  and  how  they  receive,  fccrete, 
and  affimilate  them  ? — ^^'hat  circumftanccs  relating  to  this 
i"ubjec%  aflerted  by  refpectable  philofophers,  are  ftill  to  be 
confidered  as  doubtful  ? — By  what  experiments  might  our 
knowledge  in  this  refpecl  be  with  probability  enlarged  and 
confirmed  r — And  laftly.  What  can  be  deduced  from  the 
knowledge  here  required  refpecting  the  nourifliment  and 
growth  of  plants,  which  might  be  practically  applied  in  order 
to  cultivate  ufeful  plants  in  m.any  kinds  of  foil  with  more 
fuccefs  ? 

The  chief  objoft  of  the  Society,  in  both  the  firft  drvifions 
of  this  queftion,  {?,  that  tlie  prefent  ftate  of  this  part  of  our 
knovvledge  refpe6l!ng  plants  may  be  accurately  afcertained, 
|ind  that  what  is  fully  proved   may  be  clearly  diftingfuifhetJ 
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fjoni  what  refts  only  upon  weak  grounds.  The4ntentioii  of 
this  part  of  the  queltlon  will  therefore  be  fufficienAy  fljj^ed, 
ihouo-h  the  author  may  not  be  able  to  enrich  his  anfwer  wiftli 
new  difcoveries, 

Thofe  who  wifli  to  become  candidates  for  this  prize  mull 
pay  attention  to  fome  of  the  modern  publications  upon  the 
fame  fubjecl^  and  in  this  refpeQ:  much  information  may  be 
obtained  from  F,  A.  JIumboldt's  Apliorifius  drawn  from  the 
chemical  phyliology  of  plants*. 

GEPJJANV, 

On  the  13th  of  January  laft  the  JNIineralogical  Society  of 
Jena  celebrated,  at  the  ducal  palace  there,  the  firft  anniver- 
fary  of  their  eftablifhment :  on  which  occafion  the  dire^or, 
ProfelTor  Lenz,  gave  a  hiftory  of  the  Inftirtution,  and  of  the 
progrefs  of  the  Society  5  M.  Samuel  Nagv,  fecretary  of  the 
Hungarian  nation,  read  a  chcmico-mineralogical  hiftory  of 
Hungary;  P^I.  Von  Ori  of  Kots  in  Hungary,  delivered  a 
congratulatory  addrefs  in  Latin;  M.  Aarn  of  Leibitz,  in 
Hungary,  delineated  a  view  of  the  great  importance  of  mi- 
neralogy to  Hungary  ;  Dr.  Von  Gerftenberg  (hewed  the  in- 
tkience  of  mineralogy'  on  the  wants  of  human  life  and  the 
|>i'ofperity  of  fociety ;  and  M.  Panfner>  of  Arnftadt,  gave  3 
Ihort  view^  of  the  fuperftitious  employment  of  many  fpecies- 
of  ftones  in  ancient  and  modern  times. 

The  fitting  was  clofed  by  the  Secretary  returning  thanks 
io  the  members  affembled  for  the  part  they  had  taken  in 
p^romoting  the  object  of  the  Society ;  and  by  M.  von  Paz- 
mandi,  of  Bong  in  Hungary,  expreffing  his  wiflies  for  I  he 
future  fuccefs  of  the  Infiitution. 

His  ferene  highncfs  the  duke  of  Saxe  Weimar  and. 
EiXenach  has  been  pkafed  to  grant  the  Society  permiffion  to 
hold  their  future  fittings  in  the  large  iiall  of  the  dueal  palace, 

■'■'  The  title  of  the  origin.il  is  F.  A.  Humboldt's  Aphorijmtn  aus  der  CbC'^. 
mifcQcn  Fhsfiolcgie  der  PJIan:2ien.    Leipzig  1:94,  Svo. 

and 


^t8  LearjLcd  Soc'teiigs^ 

and  to  depofit  their  colle«Stion  of  minerals  and  books  in  the 
mufeum  of  Charles  Auguftus . 

In  the  public  fitting  of  IMarch  3d,  the  direftor^  ProfelTor 
Lenz,  read  a  fliort  view  of  the  latcft  difcoveries  in  mine- 
ralogy ;  Dr.  Von  Gerftenberg  explained  the  reafons  which 
occafioned  the  regality  of  mines  to  be  eftablifhed;  M.  Panf- 
ner^  of  Arnftadt,  controverted  the  grounds  adduced  for  the 
Meifner  t  being  of  a  volcanic  nature ;  and  M.  Theil  of  Iglo, 
in  Hungarv,  illuflrated  the  influence  which  natural  philofo- 
phy  has  on  mineralogy. 

BRITISH    MINERALOGICAL    SOCIETY. 

The  want  of  a  Society  in  this  kingdom,  whofe  attention 
{hould  be  dire(Sled  to  the  analyfis  andreduftion  of  our  native 
ores  and  minerals,  has  been  felt  for  a  confiderable  time.  It 
is  with  pleafurc,  therefore,  we  announce  that  a  Society  un- 
der the  above  title  has  recently  been  inftituted,  which  pro- 
mifes  to  be  of  confiderable  public  utility ;  as  it  propofes  to 
analyfe,  free  of  expence,  for  the  proprietors  of  mines  or 
landed  eftates,  whatever  fubftances  thev  mav  meet  with  in 
fulficient  quantity  to  render  a  knowledge  of  their  component 
parts  a  defirable  obje6l.  We  hope,  in  our  next  Number,  to 
be  able  tx>  lay  the  plan  of  the  Society  before  our  readers. 

f  The  Meifner  is  a  mountain  three  miles  from  Csflel,  ^\hich,  according 
to  meafurement  by  the  barometer,  riles  1959  Pahs  feet  above  the  furface  of 
the  neighbouring  river,  and  21^4  feet  above  the  level  of  the  fea.  Its  up- 
per part  confills  of  mafTes  of  bafaltes,  forae  columns  of  which ^are  20  feet  in 
Ieng,th,and  from  5  to  8  inches  in  thicknefs.  It  contains alfo cosl.  Ithas 
been  declared  to  be  of  a  volcanic  nature  by  Faujas  de  St.  Fond  and  Van 
JV^arum,  who  both  examined  it.     Edit- 
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MISCELLAXEO  US. 

CHEMISTRY. 

THE  following  procefs  for  preparing  aurum  mufivum  of  a 
moft  beautiful  quality  has  been  announced  by  Brugnatelll; 
Precipitate  a  folution  of  the  nitrat  of  tin  by  liquid  fulphure  of 
potafh,  dry  the  precipitate  and  put  it  into  a  retort  with  half 
Its  weight  of  fulphur  and  a  quarter  of  the  muriat  of  am- 
monia; you  will  then  find  the  fulphure  of  tin  formed  at  the 
bottom  of  the  retort,  and  of  a  moft  brilliant  appearance. 

In  a  former  Number  of  this  Work  (Vol.  II.  p.  331)^  when 
laying  before  our  readers  an  account  of  the  prefent  ftate  of 
Chemiftry  in  Germany,   we  mentioned  the  favourable  ac- 
count given  by  M.  Van  Mons  of  Brulfels,  of  the  Elementary 
Treatife  on  Chemiftry  publiOied  by  ProfefTor  Gren,  whofb 
<lcath  we  announced  in  our  laft  Number.     A  letter  which 
we  have  fmce  received  from  M.  Scherer  of  Weimar,  fpeak- 
ing  of  Mr.  Gren's  death  and  of  his  writings,  fays,   "^  His 
Syflem  of  Chemiftry,  on  account  of  its  perfpicuity  and  cor- 
reanefs^  has  obtained  in  Germany  a  decided  preference  over 
every  other  elementary  work  of  the  kind.''     This  work  we 
are  happy  to  find  has  been  tranflated  into  Englifli,  and  will 
foon  be  publiflied  in  2  volumes  8vo  fize.    It  contains  all  the 
facts  relating  to  chemiftry  known  up  to  1796,  as  far  as  they 
come  w^ithin  the  compafs  of  an  elementary  treatife,  explained 
on  the  principles  of  the  new  theoiy.     The  few  difcoveries 
fmce  made  have,   we  underftand,   been  added  by  the  tranf- 
lator  in  occafional  notes  ;  and,  at  the  end,  an  account  of  the 
two  new  metals.  Tellurium  and  Chrome. 

EXCREMENT   OF   PLANTS. 

Brugmanns,    in     a    diifertation  on     lolium  *    (darnel), 
was  the  firft   who  proved  that  plants,  like   animals,   free 

•  DilTcmuo  de  lolio,  ejafdemcjue  variafpecie,  noxa  et  ufu,  17S5. 
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themfclves  from  Impure  juices  by  the  means  of  excretion^  ^; 
He  placed  that  plant  in  a  traiifparentveflcl  filled  with  water/ 
and  obfcr\-cd  every  day,  at  the  extremity  of  tlic  roots,  it 
fmall  drop  of  a  vii'cous  matter.  This  drop  he  removed^  and 
next  day  there  was  another.  All  plants  emit,  in  the  fame 
manner,  from  the  extremities  of  their  roots,  and  particularly 
during  the  night,  fmall  drops  of  a  liquid  which  is  extremely 
prejudicial  to  them.  It  is  hurtful  alfo,  very  often,  to  thofe 
plants  which  are  near  them ;  at  other  times  it  is  ufeful  to 
tiieni :  thus  oats  fuffer  much  from  the  ferratula  arvenf.s  \ 
jfrax,  from  the  eupborhla  peplus  and  the  fcahious  of  the 
ifields ;  wheat,  from  the  erigei-on  acre ;  farrafin_,  from  the 
fp^ula  arvenjls ;   and  carrots,  from  covifrey. 

Thefe  phenomena  mav  ferve  to  explain  whv  farmers  are 
obliged  to  let  their  lands  reft  a  year ;  for,  during  that  interval, 
this  humour  has  time  to  be  decompofed.  By  the  fame 
meaiis  may  be  explained,  wliy  land  exhaufted  with  one  kind 
of  plant  caufes  dthers  to  vegetate  with  vigour  :  the  fasces  ot 
the  former  hurt  plants  of  the  fame  fpecies,  and  ferve  as 
manure  to  others.  A  field,  for  example,  exhaufted  with 
bearing  clover,  if  foun  with  Vv heat,  will  produce  an  abun- 
dant crop,  becaufe  the  faeces  of  the  clover  are,  without  doubt, 
a  manure  for  the  wheat. 

I^tlNERALOGY; 

A  vcn*  fing-ular  fpecies  of  iron  ore  has  lately  been  difco- 
vered  in  Shropshire,  v.hich  may  truly  be  confidercd  as  a  na~ 
lional  acquifition.  It  yields,  on  the  firft  reduction,  malleable 
iron,  inltead  of  caft  iron,  as  is  ufual  from  other  ores ;  and 
the  produ6i  is  very  large.  From  an  hundred  parts 'of  ity 
previoufly  torrefied,  which  we  reduced  in  the  affay  furnace 
in  the  common  manner,  we  obtained  a  malleable  button 
Y-hich  v/eighed  fixty-feven  parts.     The  ftratum,  which  is  of 

♦  P!a:!a;  aii-malium  more  cncare primus  exploravil  v'lr indeffjpis  Brug-^ 
mar.ns,  fays  Humboldt  in  his  Aphorifms  floia  FvibergenfiU 
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the  great  thicknefs  of  2  feet  4  inches,  was  difcovered  wheii 
digging  for  coal. 

Dr.  A.  N.  Scherer,  of  Weimar,  writes  us,  that  Profeflbr 
Abildgaard,  of  Copenhagen,  has  lately  obtained  from  Green- 
land a  foflil,  which,  on  analyfis,  is  found  to  contain  alumine 
in  combination  with  the  fluoric  acid— a  mineralogical  phe- 
nomenon not  before  met  with. 

Sulphat  of  ftrontian,  which  has  hitherto  beenfo  fearer  an 
article  in  this  countr\^,  has  lately  been  found  in  great  quan- 
tities in  the  neighbourhood  of  Briftol.  It  was  at  firft  be- 
lieved to  be  merely  a  variety  of  fulphat  of  barytes,  till  Mr. 
William  Clayfield,  wifliing  to  obtain  fome  muriat  of  barytes, 
reduced  a  portion  of  the  mineral  in  the  muriatic  acid,  when 
its  great  folubility,  with  its  needle-formed  cryftals,  foon  in- 
dicated the  prefence  of  ftrontian.  In  the  neighbourhood  of 
Ham-green  a  variety  of  this  rare  production  is  found  break- 
ing through  the  foil  in  fuch  large  maffes  that  it  has  been 
made  ufe  of  in  mending  the  roads. 

PHOSPHORESCENCE   OF  WOOD. 

Dr.  Carradori,  in  a  paper  on  the  phofphorefcence  of  wood, 
aiierts  that  phofphoric  wood  acquires  by  putrefaction  the 
property  of  attracting  and  abforbing  light,  and  of  retaining;  it 
mechanically.  To  make  it  fliine,  it  is  fufficient  to  expofe  it 
for  fome  time  to  the  fun.  A  bit  of  wocxl,  which  the  author 
examined,  continued  to  fhine  under  oil  For  two  whole  days. 
In  that  fituation,  fays  Dr.  Carradori,  it  was  not  in  contact 
with  oxygen  gas. 

DIURNAL   MOTION   OF  THE   EARTH. 

In  a  work  lately  publifiied,  entitled,  T)e  dmturno  terr^ 
motu  experivie?itis  phyjico-rnathcmaflcis  confirmato,  with 
ninety  copper-plates,  the  author,  Profeflbr  J.  Baptifta 
Guglielmi,  of  Bologna,  giving  an  account  of  feveral  ex- 
periments which  he  made  on  the  falling  of  hea\y  bodies, 
fays,  that,  in  a  height  of  241  feet,  he  found  a  deviation  of 

Vol,  III,  Y  8^  lines 
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8i  lines  towards  the  eaft,  from  a  perpendicular  direaion,wliic!t 
amounts  exaaiy  to  as  much  as,  according  to  his  calculation^ 
is  produced  by  the  diurnal  motion  of  the  earth.  De  la  Place, 
of  Paris,  difputes  a  part  of  this  deviation,  and,  according  to 
his  calculation,  admits  no  more  than  -five  lines.  This  is 
adduced  as  a  new  proof  of  the  rotator}^  motion  of  the  earth, 

PHYSIOLOGY. 

Dr.  Carradori,  in  a  letter  to  M.  Lafti  on  the  digeilion  of 
tioclurnal  birds  of  prey,  conllders  it  as  fully  eftabliflied  that 
thefe  birds  digeft  vegetables.      It'refults  from  his  experi- 
ments, that  they  can  be  fupported  extremely  well  with  that 
food,  though  it  is  repugnant  to  their  nature.    Dr.  Carradori 
has  therefore  deflroyed  the  erroneous  opinion  that  the  gaftric 
juice  of  thefe  animals  had  an  affinity  only  for  ariimal  fub- 
ftances :  what  he  eflablifhes  by  his  experiments,  that  carni- 
vorous animals  find  nourilTiment  in  the  produce  of  plants^ 
was  before   rendered  probable  by  the  difcovery  made  by 
Fourcroy  of  the  exiftence  of  gluten,  albumen,  and  gelatinous 
matter  in  vegetables. 

The  fame  author  has  afcertained,  by  new  experiments, 
that  breathing  is  neceflary  to  aquatic  frogs  for  the  fupport  of 
life.    He  obferved,  that  thefe  animals  held  under  water  lived 
a  much  longer  time  when  the  jars  were  open  than  when 
they  were  ihut,  and-  that  their  exiftence  was  prolonged  in 
proportion  to  the  volume  of  the  air  around  ihem.     Under 
water  covered  with  a  itratum  of  oil  they  lived  only  a  fliort 
time.     In  pure  oil  they  died  in  the  courfe  of  40  minutes. 
The  author  was  defirous  to  try  alfo  hmv  far  water  was  necef- 
fary  for  fupportintr  the  life  of  thefe  animals.  He  obferved,  that 
frocrs  kepi  In  water  up  to  the  belly  died  a  third  fooner  than 
thol-e  kept  entirely  dry.     Fifh  inclofed  in  a  jar  partly  filled 
with  air,  confumed  none  of  that  fluid. 
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StEDICAL  LITERATURE   OF  THE   NORTH. 

t*rofe{ror  PfafF  of  Kiel,  and  Dr.  Schecl  of  Copenhagen, 
have  announced  a  new  periodical  work,  the  object  of  which 
is  to  give  an  account  of  every  thing  that  relates  to  the  ftate 
of  medicine  in  the  North,  under  which  the  editors  compre- 
hend the  Danifh  States,  including  Holftein,  Sweden,  and  the 
northern  part  of  Ruffia.     The  work  will  embrace  furgery  as 
well  as  medicine,  both  in  theory  and  praftice ;   and  phyfics 
and   chemiftry,   fo    far   as  they   are   connefted   with  thefe 
branches  of  fcience,  will  not  be  excluded  from  their  plan,  of 
which  the  following  are  the  outlines,     i.  The  theory  of  me= 
dicine.     2.  Pradical  medicine.     3.  Surgery  and  midwifer}-. 
4.  Northern  medical  and  chirurgical  literature.    5.  Medical 
inftitutions  and  medical  policy  of  the  North.  6,  Intelligence. 
The  editors  have  received  afTurances  of  fupport  from  the 
principal  phyficians  in  the  North,  among  whom  are  Sax- 
torph,  Abildgaard,  Callifen,  Henfier,  Weber,  Fifcher,  He- 
din,  Herholdt,  &g.     The  editors  do  not  mean  to  confine 
themfelves  to  any  regular  periods  of  publication;  but  will 
endeavour  to  publifh  a  number,  confi fling  of  twelve  flieets^ 
every  three  months.     The  firft  number  was  to  appear  at 
Eafter  I/99. 

Dr.  K.  A.  Rudolphi,  alfo  of  Grcifswald,  has  announced  a 
work  fomewhat  fimilar,  to  be  entitled   Siuedi/h  Annals  of 
Medicine  and  Natural  Hyiory^  two  numbers  to  be  publiflied 
annually,   according  as  materials   can  be  procured.     The 
editor,  who  was  born  at  Stockholm,  means  to  make  extrads- 
from  every  work  on  medicine  or  natural  hiftory  printed  in 
Sweden;  and  as  a  copy  of  every  Swedifh  publication  of  im- 
portance is  procured  for  the  academic  Hbrary  at  Greifswald 
he  hopes  he  fliall  be  able  to  give  in  thefe  Annals  a  complete 
view  of  the  prefent  ftate  of  medicine  and  natural  hiftory  in 
his  native  country.     The  firft  part  was  to  be  publifhed  at 
Eafter  1799,  by  Lange  at  Berlin. 
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ASTRONOMY. 

The  following  account  of  the  objefts  dlfcuffed  by  Lalande 
and  the  German  aftronomers,  &c.  who  met  latt  Cummer  at 
Gotha,  has  been  publiilied  by  Profeffor  Bode  of  Berlin,  m 
his  Aftronomical  Almanack  for  the  year  180T. 

«  In  the  month  of  January  1798,  Lalande  gave  public 
notice  that  he  mtendcd,  in  the  courfe  of  the  Summer,  to 
make  a  tour  to  Gotha,  partly  to  fee  the  celebrated  obferva- 
torv  at  that  place,  and  partly  to  pay  a  vifit  to  his  learned 
friend  and  old  correfpondent  Major  Von  Zach.  On 
this  occafion  he  witlied,  in  particular,  to  form  a  perfonal 
acquaintance  with  fcvcral  German  aftronomers,  fome  ot 
whom  had  lono-  kept  up  an  epiftolary  eorrcfpondcnce  with 
him  ;  and  many  of  them,  among  whom  I  was  one,  received 
the  nioft  flatterins:  invitation  to  meet  him. 

«  I  refolved  to\uidertake  this  jaunt ;  to  xAhich  I  was  en- 
couraged, in  particular,  bvM.Von  Hahn  of  Remphn,  who, 
however    was  notable  to  accompany  me.     I  accordingly 
obtained  his  majefty'spermiffion,  and  having  learned  that 
Lalande,  with  his  niece,  Madame  le  Francais,  had  arrived  at 
Gotha  on  the  .5*  of  July,  I  fet  out  on  the  7th  of  Auguft 
by  Leipfi.^,  Naumburg,  and  Erfurt ;  and  on  the  9,h  reached 
Godta  w1  ere  I  had  the  pleafure  of  becoming  perfonally  ac- 
^ut^;    with  the  long  celebrated  and  meritorious  French 
aft    nomer  and  his  learned  niece,  and  of  embracu.g  my 
.thy  friend  VonZaeh.     At  the  duke's  court  I  tr.t  w.  h 
he  moft  gracious  reception;  but  the  unfavourablenefs  of  the 
wealhercfeprivedme,  in  a  great  meafure    of  the  fat.taa.on 
of  ufingthe  noble  inftruments  in  the  obfervatory;  for,  dur- 
ing th:  time  which!  fpeat  there  fo  agreeably,  the  atmo- 
fnbere  was  overcaft,  and  ftorms  and  «in  prevailed.     Ihe 
Lnomevs  and  others  prefent  were :  Profeffor  Klugcl,  Pro- 
feflbr  Gilbert,    and  M.  Pifter  fecretary  of  the  poft^offic  , 
from  Halle;  Profeflbv  Scyfl-er,  from  Gottmgen;  M.  Kohler, 
Ind  M.  Se/ffert,  from  Drefden ;  M.  Schaubach,  from  Mein- 
•In;  and  M.  Fcer  architea,  from  Zttrich.    The  oO,. 
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German  literati  who  had  received  an  invitation,  fent  cxcufes 
for  not  accepting  it. 

'^  Among  the  various  aftronomical  and  mathematical  ob- 
jeds  difcuired  on  this  occafion  were  the  followin-.r : 

'•Lalande  wiflied  that  the  decimal  fyftem  IW  time  ago 
})ropored  in  France  to  be  ufed  in  aftronomical  and  mathe- 
niatical   calculations,    in    the  divifion  of  time  and  of  the 
circle,  in  inftruments  for  long  meafure,   in  weights,  coin>, 
ccc.  might  be  introduced  into  Germany.     We,  on  the  otlier 
hand,  reprefented  to  him  the  difficulties,  in  regard  to  com- 
mon life,  which  oppofed,  and  which  would  perhaps  ever 
oppofe,  the  general  adoption  of  this  fyftem,  otherwife  ufeful 
m  calculation-;  and  that  men  of  letters  were  the  leaft  of  all 
fit  to  remove  thefe  difficulties  :  we,  however,  agreed  that  in 
future  we  would  favour  this  fyftem  more  in  our\'-ritings,  in 
order  to  make  it  better  known ;  and  we  at  the  fame  time  ' 
cxprefled  a  hope  that  the  National  Inftitute  of  Paris  would 
tranfmit  to  us  the  new  tables  for  the  decimal  calculation,  as 
foon  as  they  were  publifhed,  which  Lalande  promifed  to'ufe 
his  intcreft  to  effeft. 

''  He  mentioned  alfo  tjie  general  adoption  of  the  new  ftand- 
ard  propofed  in  France,  called  the  7netre,  or  the  linear  unity 
of  10,000,000  parts  of  a  quadrant  of  the  earth's  meridian'; 
becaufe,  in  his  opinion,  it  was  borrowed  from  nature  itfelf^ 
and  therefore  was  equally  proper  for  all  nations.     But  we 
could  give  him  very  little  hope  in  regard  to  the  introdudion 
of  the  metre  in  Germany;  efpccially  as  the  French  footis 
already  ufed  in  comparing  meafurcs,  and  its  exad  leno-th 
every  where  known.     We,  however,    refolved   to  give,'^in 
future,  foreign  meafures  according  to  the  metre,  as  we  for- 
merly gave  them  by  the  French  foot,   as  foon  as  the  exael 
length  of  the  former  ffiould  be  made  known  to  us  by  the 
grand  meafurement  now  carr)'ing  on  in  France,  but  not  yet 
completed*.     We  agreed  alfo  to  give  in  future  all  calcu- 

This  undertaking  has  been  fince  hniflied.    Edit. 

^  3  lati®iis 
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lations  and  aftronomical  obfervations,  as  well  as  the  places 
of  the  heavenly  bodies  in  aftronomical  books,  for  the  mean 
time,  as  foon  as  the  editor  of  the  Ccnno'iffance  des  T^w5  fhould 
hi  us  the  example.  Perhaps  it  will  be  poffible  alfo  to  m- 
iroduce  this  mean  time  into  common  life,  in  order  to  effect 
a  better  regulation  of  the  going  of  watches. 

'^  Accurate  and  more  numerous  obfervations  of  the  time  of 
the  moon's  culmination  were  next  recommended,  as  thefe 
might  ferve  in  determining  the  difference  of  meridians  of 
places ;  alfo  to  infcrt  in  aftronomical  almanacks  the  time  of 
the  occultation  of  ftars  of  the  fifth  and  fixth  magnitude,  be- 
fore the  firft,  and  after  the  laft  quarter  of  the  moon,  in  order 
to  o-ive  occafion  to  more  frequent  calculations  of  thefe  dif- 
ferences. In  calculating  the  oppofttions  of  the  fuperior 
planets,  for  examining  the  theory  of  their  orbits^  the  fame 
method  muft  abfolutely  be  followed  ;  and  that  given  in  La- 
lande's  Aftronomy,'  fedion  4162,  was  here  propofed. 

''  I  produced  a  complete  drawing  of  the  fifteenth  ftieet,  and 
the  two  engraved,  but  not  yet  finiftied  ftieets,  tab.  ii  and 
12,  of  my  large  Celeftial  Atlas,  and  the  manufcript  of  my 
Complete  Catalogue  of  the  Stars,  and  particularly  the  part 
refpeding  De  ia  Caille's  Southern  Stars,  which  have  never 
yet  been  numbered.     Lalande  took  this  occafion  to  obferve 
that  room  might  ftill  be  found  on  fomeof  the  celeftial  charts 
for' new  confteliations,  and  wifhed  to  fee  inferted  among  the 
ftars  an  aeroftat,  as  the  invention  of  the  French.    I  embraced 
this  opportunity,   contrary  to  my  former  firm  refolution  of 
'introducing  no  new  conftellations,  to  propofe,  on  the  other 
hand,  that°a  German  difcovery,  made  350  years  ago,  viz. 
the  art  of  printing,  might  be  perpetuated  in  the  heavens  by 
(ome  emblem.   Both  propofals  were  approved.    The  firft  con- 
ftellation  will  be  inferted  between  the  Goat  and  Southern  Filh; 
and  the  other  between  the  Ship,  Unicom,  and  Greater  Dog. 

"  Lalande  was  convinced,  at  the  fame  time,  by  ocular  de- 
nionftration,  of  the  accuracy  of  obfervations  made  with  a 
-  Hadlev's 
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IIadley*s  fextant  on  the  Iiifels  Berge^  one  of  the  highell 
foreits  of  Thiiringia,  where  the  duchefs  gave  a  fete  to  the 
company,  and  where  we  took  feveral  correfponding  akitiidcs 
of  the  fun  with  various  ten-inch  fextants  by  Troughton, 
in  order  to  determine  the  time  and  height  of  the  pole. 

"  Lalande  had  with  him  a  chronometer  by  Berthoud  the 
elder  at  Paris.  The  duke  of  Gotha  hag  in  his  poffeffion  four 
Englifh  chronometers,  by  Arnold,  Emery,  Mudge,  &c. 
Major  von  Zach  has  one  by  Emery,  and  M.  SeifFert  of 
Drcfden  one  made  by  himfelf.  All  thefewere  compared  with 
pendulum  clocks,  and  with  each  other;  and  their  rate  of 
going  wa's  found  to  be  remarkably  regular,  which  proved 
that  they  were  fit  to  be  ufed  in  determining  the  longitude. 
SeifFert  alfo  fliewed,  merely  to  give  pleafure  to  Lalande,  a 
clock  conftrufted  by  himfelf,  according  to  a  new  invention, 
and  having  marked  oii  the  dial-plate  the  diurnal  diyifion  of 
the  day  propofed  in  France.  He  had  likewife  with  him,  of 
his  own  worbiianiliip,  a  ftop  watch  with  the  decimal  divi- 
fjon,  which  he  prefented  to  Madam  le  Fran^ais. 

''  Some  new  inftrument^  and  maps  were  alfo  exhibited  and 
examined.     Among  thefe  were  an  ocular  heliometer,  to  be 
applied  to  a  Herfchel's  telefcope,  invented  by  M.   Kohler, 
and  conftrtiAed  by  M.  SeifTert ;  the  diaphragms  of  the  for- 
mer, for  determining  the  ftrength  of  the  light  of  the  ftars, 
and  his  propofed  velTel  for  an  artificial  water^orizon;  a  map 
of  the  Rhein  Thais,  laid  down  by  means  of  a  Hadley's  fex- 
tant, by  M.  Feer  of  Zurich ;  fome  flieets  of  the  new  map 
of  the  duchy   of  Wurtemberg,     by   M.   Bohnenberger,  of 
Tubingen,  meafured  and  delineated  by  means  of  like  inftru- 
ments.     The  beautiful  infiruments  on  the  ducal  obfervatorv 
of  Seeberge,  near  Gotha,  and   the  convenient   and  proper 
manner  in  which  they  are  erected,  obliged  Lalande  to  ac  . 
knowledge  that  he  had  never  feen  any  w^iere  an  obfervatorv 
fo  well  furnifhed. 

"Of  the  new  French  calendar,  and  their  manner  of  rec^ 
foiling  by  decades,  as  well  as  theif  propofed  decmial  divilioa 
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of  the  day,  there  was  no  difcuffion.     Lalande  himfelf  nnift 
have  been  aware,  that  as  the  iniroduclion  of  this  innovation 
found,  even  in  France,   and  particularly  in  the  provinces,  fo 
great  oppofition,   it  would  meet  with  much  more  in  other 
countries.     It  would  alfo  hardly  find  admiffion  among  thofe 
who  have  ftill  any  regard  for  inftitutions  which,  thoufands 
of  years  a^o,  the  iirfl  huv-o;ivers  and  aftronomers  declared 
to  be  proper  for  civil  life,  and  which  have  fmce  been  re- 
tained throuoh  all  a>es.     Befides,  this  new  French  calen- 
dar,  in  making  the  year  begin  at  the  entrance  of  the  fun 
into  the  equinoctial  point,  determined  by  aftronomical  cal- 
culation, brings  it  back  upon  no  folid  and  fure  grounds; 
while  we,  on  the  other  hand,  by  the  very  fimple  method  of 
intercalation,  can  determine  common  time  backwards  and 
forwards  for  many  centuries,  and  differ  only  one  day  from 
agronomical  time  in  the  courfe  of  3200  years/' 

The  Flcaor  of  Saxony  has  enriched  the  obfervatory  at 
Leipfic  with  a  confiderable  number  of  aftronomical  inftru- 
ments,  which  were  before  preferved  in  the  mathematical 
hall  at  Drefden. 

SYMPATHETIC    INKS. 

On  this  fubjea  a  correfpondent  has  fent  us  the  following 
communication : 

^'  Many  receipts  have  been  already  publifhed  for  making 
inks,  the  writings  with  which  remain  inv'tjihle  till  brought 
forth  by  heat ;  but  many  inconveniences  attend  even  the  beft 
of  them.     Having  tried  all  I  have  been  able  to  meet  with, 
I  have  found  that  fome  require  fo  much  heat  that  the  whole 
paper  is  fcorched  before  the  letters  make  their  appearance; 
that  in  feme  the  letters  are  indiftina  when  produced  ;   and 
that  in  others  the  words  are  almoft  legible  before  the  heat  is 
applied.     In  the  courfe  of  my  experiments  on  this  fubjed,  I 
hit  upon  a  very  fimple  mixture  which  obviates  thefe  incon- 
veniences ;  as  the  writing  done  with  it  is  perfedly  invifible 
tili  heat  be  applied^  and  becomes  very  black  with  fuch  a  de- 
gree 
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gree  of  heat  as  will  not  injure  the  paper.  It  Is  alfo  very 
durable,  mav  be  kept  long  before  it  is  put  to  the  fire,  and 
will  retain  its  colour  long  aftei'wards.  It  confifts  of  ful- 
phuric  acid,  and  three  times  the  quantity  of  water  mixed 
together. 

'^  The  thing  is  fo  fimple  that  I  can  hardly  think  it  can  be 
new  :  it  was,  however,  unknown  to  me  till  I  difcovered  it ; 
and  if  it  has  not  before  been  publiflied,  it  may  amufe  fomc 
of  your  readers. 

^'  There  is  one  inconvenience  attending  this  ink,  which  is 
common  to  all  of  this  nature  :  it  injures  the  parts  of  the 
paper  on  which  the  letters  are  written.  All  thefe  inks  owe 
their  propertv  to  fome  corrofive  fubftance,  which  being  afted 
upon  by  the  fire,  renders  the  writing  vifible,  by  reducing  thofe 
parts  of  the  paper  on  which  the  ink  has  been  applied,  to  a 
kind  of  charcoal. 

^^  CavibriJge,  March  2,()y  1799.  J-  D«" 
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Lift   of  the   Births,  Deaths,  and   Marriages,  in  fever al 
countries  and  cities  of  Europe,  for  1798. 


Born. 

Died, 

Pairs 
married. 

Abo  in  Sweden 

310 

260 

100 

Amfterdam 

6406 

4769 

.2313 

Auefburo;            -             '   - 

998 

1 163 

3^-S 

Berlin 

6206 

513^ 

1070 

Copenhagen 

3351 

zni 

^238 

Florence 

3406 

1696 

Franckfort  on  the  IMayne 

999 

1002 

310 

Gothenburg  in  Sweden 

460 

347 

157 

Gfonino^en 

960 

645 

308 

The  Hague 

1466 

5^3 

Hamburgh 

?>5'^^ 

3842 

1492 

Hanau 

434 

35^ 

117 

Hermanfladt  in  Tranfylvania 

392 

374 

116 

Konigfberg 

2203 

2134 

591 

London 
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s. 

Born. 

Dle4. 

Pairs 
married. 

London 

17927 

18155 

Magdeburg 
Mannheim 

IOI7 
718 

973 
630 

320 

202 

Munich 

1682 

1799 

308 

Pomerania,  Pruilian 
Pruffia,  Eaftern 

17717 
32808 

1 1 140 
26826 

4349 
8661 

Rotterdam 

1673 

2025 

666 

Ruffia^  the  Eparchy  of  Braz-  y 
law  excepted                         3 
Sheffield 
Stutgard 

991915 

1646 

800 

540390 

1572 
797 

431 
182 

Thorn,  Proteftants 

179 

103 

139 

Tubingen 
Ulm 

228 
570 

146 
5-S 

72 
169 

Vienna 

Zea.land  without  Copenhagen 

TheDiocefe  of  Aarhuus 

1 1595 
8244 
4268 

13370 
6807 

2359 

2765 
1325 

oF  T^i' nnPTi               ■ 

fi'^(>Tl 

4766 
2798 

■ of  Ripen* 

mo 

Of  thofe  who  died  at  Vienna,  1309  were  carried  off  by 
confumptions,  612  by  the  fmall-pox,  472  by  apoplexy,  8cc. 
The  births  exceeded  the  deaths  by  1775.  Of  thofe  born  at 
Berlin,  3038  were  males,  and  2968  females;  568  were  born 
out  of  wedlock:  there  were  alfo  66  pair  of  twins,  and  one 
inftance  of  three  at  a  birth.  Of  thofe  who  died,  2414  were 
adults,  and  2722  under  age. 

Of  thofe  born  at  Konigfberg,  1159  were  males,  and  1044 
females.  Of  thofe  who  died,  iioo  were  males,  and  1034 
females.  The  births  exceeded  the  deaths  by  69.  Amon^ 
thofe  born  were  12  pair  of  twins,  and  399  born  out  of  wed- 
lock. Among  thofe  who  died,  ten  were  between  90  and 
100  years  of  age;  and  one  man  had  attained  to  his  looth  : 
34  perfons  loft  their  lives  by  accidents. 


Thefe  three  diocefcs  belong  to  Denmark.    Edit. 


Amonc* 
■  o 
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Amonf  tliofe  who  died  in  Pruffiaii  Pomerania  were  two 
men  and  three  women  100  years  of  age,  and  three  men  and 
four  women  of  from  loi  to  105. 

Of  ihofe  born  in  Ruffia,  S^'^^^S  ^^'^^^  males,  and  460900 
females  :  of  thofe  who  died,  ^^'JSS'^d  '^^'^^^  males,  and  264807 
were  females.     The  births  exceeded  the  deaths  by  451525. 

It  is  to  be  remarked  here,  in  general,  that  the  mortality 
in  the  Southern  part  of  Europe  is  confiderably  greater  than. 
that  in  the  Northern  part,  London  and  Copenhagen  excepted. 
The  caufe  of  thefe  forming  an  exception,  is,  perhaps,  their 
jbcing  populous  capitals. 

MANUFACTURES. 

M.  Moglich,  member  of  the  privy  council  of  Wirtemberg, 
lately  deceafed,  found  out,  a  little  before  his  death,  a  new- 
method  of  making  ropes,  the  threads  of  which  are  not 
twifted  as  ufual  and  wound  round  each  other,  but  bound 
together  llraight  and  in  a  parallel  direction.  The  celebrated 
Mufchembroek  difcovered,  by  feveral  experiments,  that 
threads  and  cords,  not  twifted,  formed  ftronger  ropes  than 
thofe  which  were  twifted ;  but  he  never  could  difcover  a 
proper  method  of  uniting  parallel  threads  together.  The 
brothers,  Landauer  at  Stuttgardt,  have,  however,' begun  a 
manufadlor}^  of  this  kind,  which  will  be  of  great  utility  for 
fliipping.  It  has  been  found  by  experiments  that  fuch  a 
rope,  wove  of  yarn  worked  together,  i^  inch  in  diameter, 
fupported  13  hundred  weight  without  breaking;  and  when 
it  was  at  length  made  to  give  way  by  a  greater  weight,  it 
broke  as  if  it  had  been  cut  with  a  pair  of  fciflars  ;  a  proof 
that  all  the  threads  had  experienced  an  equal  degree  of  ten- 
fion.  A  wove  rope  of  this  fort,  containing  504  threads, 
3-1-^^  inches  in  diameter,  and  1 1 1  feet  long,  weighed  no  more 
than  19  pounds,  whereas  a  common  rope  of  the  fame  di- 
menfions,  and  the  like  number  of  threads,  weighed  31^ 
pounds. 

METEOR-= 


^^Z  Metearohgy,    Arts. 

METEOROLOGV. 

The  h\tx^  cold  that  prevailed  during  the  courfe  of  the  Lite 
winter,  induced  the  celebrated  aftronomer  Lalande  to  pub- 
K(]i,  in  one  of  the  French  Journals,  the  following  hft  of 
5'ears  which  were  remarkable  for  the  intenfenefs  of  the  froft, 
viz.  ^6^,  8oi,  1067,  1210,  1272,  1305,  1354,  1358,. 
1361,  1364,  1420,  1460,  1480,.  1493,  1507,  1522,  1608, 
1638,   1655,  1657,   1663,  1570,  1677,  1699,  1740,  1776,. 
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ENGRAVING. 

Lagardc,  a  bookfeller  at  Berlin,  has  begun  an  undertaking, 
never  perhaps  before  attempted,  at  lealt  in  Germany.  He 
means  to  publifh  a  Greek  edition  of  Homer,  entirely  printed 
fiom  cGpper-pIates.  Profeiibr  Wolf,  at  Halle,  is  to  fupply 
iHvt  text,  and  the  w-ork  will  J^e  executed  with  the  utmoft 
€are  poffible.  Jack  is  to  engrave  tlie  plates,  from  the  befl 
%ccinieus  of  Greek  w  riting. 

DEATHS. 

Oh  the  i6th  of  December  laft,  at  Halle,  in  the  70th  year 
of  his  age,  John  Rcinhold  Forfter,  LL.D.  profeiibr  of  natural^ 
hiltory  in  tliat  univerfity,  member  of  the  academy  of  fcicnces 
at  Berlin,  and  of  other  learned  focletics.  Pre  was  born  at 
Dirfchau,  ia  Weft  Pruffia,  in  the  month  of  Oclober  1729, 
and  was  formerly  a  Protefiant  clergyman  at  Dantzig,  from 
\^  hich  he  went  to  Ruflia,  and  thence  to  England,  where  he 
■  purfuedhis  favourite  ftudy.  Natural  Hiftory.  From  1772  to 
1775  ^^^  accompanied  Capt.  Cook  in  his  voyage  round  the 
wojkL  On  his  return  he  relided  at  London,  till  he  was  at 
length  invited  to  Halle,  where,  for  18  years,  he  was  a  mem- 
ber of  the  philofophieal  and  medical  faculties.  Among  his 
AA  orks  are  :  An  Introdpjclion  to  Mhieralog)',  ofy  An  accurate 
Clarification  oJFoffih  and  Minerals ^  &c.  London,  1768,  8vo. 
A  Catalogue  of  the  Animals  of  North  America,  with  fhort 
Diredio7is  for  collecting,  prefervi?ig,  and  trayifpor  ting  all  Kind 
of  Natural  CurioJitii'Sy  London,  1771,  8-vo..  Obfervations  made 
during  a   Voyage  round  the  Worlds  on  Phyjical  Geography ^ 
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&c.  London,  1778.  He  was  the  author  of  a  great  many 
produ(5lions  in  Englifli,  Latin,  or  German,  and  of  feveral 
papers  in  the  Philofophieal  Tranfaftions.  He  tranflated  into 
EngHlh,  Bougainville's  Voyage  round  Ihe  World,  and  Kalm's, 
CoHu's,  and  ReidfePs  Travels.  He  was  employed  likewife, 
when  in  England,  in  the  Critical  Review;  and  he  wrote 
various  detached  papers  on  different  uibje<5ls,  which  have 
been  inferted  in  foreign  Journals  and  the  Tranfaclions  of 
learned  academies.  His  fon,  George  Forfter,  who  alfowent 
round  the  world  with  Capt.  Cook,  and  was  afterwards  profefTor 
of  natural  hiftory  at  Caffel,  died  at  Paris,  at  the  age  of  39,  on 
the  13th  of  February  1792. 

Not  long  ago,  at  Hamburgh,  the  celebrated  portrait  and  hif- 
torical  painter  Hickel.  He  diftinguiflied  himfelf  particularly 
by  his  happy  talent  of  giving  good  reprefentations  of  family 
fcencs  and  children.  He  ftudied  at  Vienna,  and  enjoyed 
there  for  a  long  time  a  confiderable  penfion,  which  Jofeph  IL 
however  at  length  v.ithdrew.  He  reiided  after  this  fome- 
times  in  Swiilerland,  and  fometimes  in  London  and  Paris. 
The  late  queen  of  France  often  fat  to  him,  as  did  alfo  the 
princefs  of  Lamballe,  who  caufed  herfelf  be  painted  fome- 
times as  a  nofegay  girl,  and  fometimes  as  a  fortune-teller  or 
nun.  In  the  year  1793  he  began  to  paint  a  fitting  of  the 
Britifh  houfe  of  commons,  and  moft  of  the  portraits  were 
ftriking  likeneffes.  From  this  painting,  which  was  15  feet 
in  breadth  and  11  in  height,  he  propofed  publifliing  a  print 
by  Cheefeman  ;  but,  owing  to  fonie  difappointment  in  re- 
gard to  the  iubfcription,  the  undertaking  was  abandoned. 
During  the  lail  days  of  his  life  he  made  a  painting  of  Klop- 
ftock,  and  exceedingly  like.  The  poet  is  reprefented  fittincr 
and  reading  one  of  his  favourite  odes.  Hickel,  at  the  time 
of  his  death,  propofed  to  have  a  print  from  this  painting,  19 
inches  by  16,  engraved  by  Huck. 

At  Geneva,  on  the  226.  of  January,  Horace  Benedift  de 
Sauflure,  well  known  as  a  naturalill:,    chemift,  and  minera- 
logift.  He  was  born  ia  1740^  ilood  candidate  for  the  mathe- 
matical 
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niatical  chair  of  that  city  in  1760,  and  in  176^2  was  appointed 
profeiror  of  philofophy.  He  was  a  member  of  mo(t  of  the 
learned  focieties  in  Europe,  and  author  of  many  works;  among 
^hichare,  Travel's  through  the  Alps ^  publilhed-firft  in  quarto, 
and  afterwards  in  oftavo  ;  Effciys  on  Hygrometiy,  Obferva- 
tions  on  the  Epidermis  of  Leaves  and  Petals,  &c.  For  a  lift  of 
his  fmaller  treatifes,  fee  Senebier's  Literary  Hijiory  of 
Geneva,  vol.  III. — M.  de  SauiTure  enriched  natural  philo= 
fophy  alfo  with  two  valuable  inftruments,  a  portable  hygro- 
meter and  ele6lrometer.  He  had  in  his  poffeffion  a  moft 
beautiful  cabinet  of  natural  hiftory ;  and  an  herbal,  remark- 
able not  only  for  the  number  of  plants  it  contained,  but  alfo 
for  their  fine  ftate  of  prefervation. 

On  the  5th  of  February,  at  Bologna,  in  the  55th  year  of 
his  age,  the  celebrated  Galvani,  from  whom  Galvanifm, 
"which  has  made  fo  much  noife  in  the  philofophical  world, 
took  its  name.  It  is  faid  that  a  fit  of  illnefs,  by  which  his 
•vvife  was  attacked,  led  him  to  the  difcovery  of  his  theory  re- 
fpecStIng  metallic  irritation.  The  phyfician  having  pre- 
fcribed  for  his  wife  foup  m.adeof  boiled  frogs,  Galvani,  who 
was  an  affedlionate  hufband,  prepared  them  himfelf ;  and 
having  accidentally  touched  a  frog  after  he  had  fkinned  it^ 
he  obferved  in  it  an  involuntary  motion,  which  induced  him 
to  make  fome  experiments  that  conduced  him  to  the  dif- 
covery. 

At  Pavia,  on  the  i :  th  of  February,  of  an  inflammation 
in  the  urethra,  Lazarus  Spallanzani,  of  Reggio,  the  cele- 
brated natural  hiftorian. 

On  the  1 8th  of  Febvuary,  at  Leipzic,  John  Hedwig,  pro^ 
feffor  of  botany,  in  the  68th  year  of  his  age.  His  refearches 
refpe6ling  the  cryptogamla  clafs  of  plants  will  fecure  him 
immortal  fame.  His  death  will  be  a  great  lofs  to  the  Gene- 
ral Literary  Journal  of  Jena,  to  which  he  was  a  contributor, 
and  which  v/as  indebted  to  him  for  many  interefting  com- 
munications. 

On  the  24th  of  February,  at  Gottingen,  George  Chriflo- 
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plier  Lichtenberg,  Efq.  counlellor  of  ftate  to  his  Britannic 
majefty,  and  public  profefTor  of  philofophy  in  that  univer- 
fity.  He  was  born  at  Ober-Ramftadt,  near  Darmftadt.  On 
the  19th  of  February  he  read  a  pubhc  lecture,  next  day  he 
was  confined  to  bed,  and  on  Sunday  m'orning  an  inflamma- 
tion of  the  breaft  put  a  period  to  his  exiftence.  By  this 
event  the  univerfity  of  Gottingen  loft  an  excellent  teacher, 
and  Germany  one  of  its  moft  ingenious  writers,  who,  to 
profound  knowledge  in  the  moft  fublime  fciences,  united  an 
unexhauftible  fund  of  original  genius. 

Not  long  ago  at  Paris,  in  the  64th  year  of  his  age/ Charles 
Borda,  an  eminent  mathematician,  and  one  of  the  authors 
of  the  new  French  fyftem  of  weights  and  meafures.  He 
was  a  Lieutenant  de  Vaijfau  du  Boi  under  the  old,  French 
government,  and  with  De  la  Crene  and  Pingr ';  made  a  voyage 
to  America,  in  order  to  afcertain  themility  of  certain  inftru- 
ments  for  determining  the  latitude  and  longitude.  The  ac- 
count of  this  voyage  was  publifhed  under  his  infpeftion,  with 
the  title  of  Voyage  fait  par  ordre  du  Roi  en  ijji  et  72,  en 
diverfes  parties  de  V Europe  et  de  rAmerique,  pour  verifier 
Vutilite  de  plufieurs  methodes  et  injirumens  fer-jant  h  deter- 
miner la  latitude  et  la  longitude  tant  du  'vaiffeau  que  des 
cAes,  ijles  et  ecueils,  &c.  par  MM.  Verdun  de  la  Crene, 
Le  Chev.  de  Borda,  et  Pingr.^,  1778,  2  vol.  4to.  He  was  the 
author  alfo  of  Dcfcription  et  Ufage  du  Cercle  de  Reflexion, 
1787,  4to.  and  of  feveral  phyfical  and  mathematical  me- 
moirs in  different  journals.  He  has  been  fucceeded  in  tlic 
Bureau  des  Longitudes  by  C.  Bougainville. 

On  the  7th  of  this  month,  at  his  houfe'in  Queen-fquare, 
Weftminfter,  the  Rev.  Clayton  Mordauut  Cracherode,  AM, 
Student  of  Chrift  Church,  Oxford,  F.R.A.S.  and  one  of  the 
Truftees  of  the  BritiOi  Mufeum. 

Mr.  Cracherode  was  eminent  for  his  erudition,  liberality 
of  fentiment,  and  amiable  manners.  His  learning  he  deco- 
rated with  a  fuperior  knowledge  of  the  fine  arts;  and  he  em- 
ployed a  confiderable  part  of  a  large  revenue  in  makino-  col- 
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lecllons  of  what  was  bed  and  moft  curious  In  literature  and- 
certain  branches  of  the  arts.  His  Ubrary  is  unrivalled  in  its 
kind ;  and  his  cabinet  of  prints,  drawings  and  medals^  is 
coniidered  as  among  the  nioft  felecl  and  valuable  in  a  country 
that  pofTeffes  fo  many  of  them. — But  to  his  extenfive  know-^ 
ledge  and  pre-eminent  tafle  muft  be  added  the  more  folid 
qualities  of  candour^  of  liberality,  of  benevolence;  and  he 
prefented  them  all  to  the  world,  in  which  he  lived  at  large, 
m  the  form  of  an  accomplifhed  Gentleman,  heightened  by 
the  unaffe(?ted  piety  of  a  fincere  Chriftian. 

Mr.  Cracherode  has  left  a  thoufand  pounds  to  Chrifl- 
Church,  Oxford,  where  he  was  a  ftudent ;  and  his  very  rich 
colletSlion  of  medals,  and  immenfe  library,  to  the  Britifli 
Mufeum. 

Lately,  at  the  age  of  67,  John  Strange,  Efq.  of  Portland- 
place,  LL.  D.  membei'  of  the  Royal  and  Antiquarian  So- 
cieties, and  of  many  of  the  learned  and  literary  focietles  of 
Europe.  Mr.  Strange  was  many  years  Britifh  Reiident  at 
Venice,  where,  by  his  tafte  and  indefatigable  diligence,  he 
formed  one  of  the  beil  colle6lions  of  pictures,  particularly  of 
the  Venetian  fchooJ,  now  in  England :  his  library  alfo  is 
mod  extenfive  and  fplendid.  As  a  naturaliit,  antiquary, 
and  o-eneral  friend  and  promoter  of  the  arts  and  fciences, 
his  cabinet  has  always  been  confidered  as  one  of  the  choicelt 
in  tlie  kino-dom.  By  his  will  he  has  directed  the  whole  to 
be  fold;  his  pictures,  under  the  direction  of  Mr.  Wilibn  of 
the  European  Mufeum,  by  private  contrail,  after  being 
publicly  exhibited;  his  books,  byl^Ieffrs.  Leigh  and  Sotheby; 
his  prints,  drawings,  bulls,  coins,  medals,  bronzes  and  anti- 
quities, by  Mr.  Ghriftie ;  his  cabinets  of  natural  hiftory,  by 
Mr.  King. — ^Thomas  Gould,  Efq.  his  brother-in-law,  the 
Rev.  Edward  Nares,  his  nephew,  and  Mr.  Alexander,'  his 
lolicitor,  are  appointed  truftees  and  executors. 
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I.  Report  on  the  Travels  of  C.  Olivier  and  C.  Brtj- 
G-uiERE,  undertaken  hy  order  of  the  French  Government, 
through  the  Ottoman  Empire,  Egypt  and  Perjia,  during 
the  Years  1792,  93,  94,  95^  96  and  97.  Read  in  the 
Sitting  of  the  National  Injiitute,  February  i^th.  By  C. 
Olivier. 

XK  the  year  1792  the  provifional  executive  council,  fenfi-- 
ble  of  the  advantages  which  might  refiilt  to  commerce,  aori- 
culturc,  natural  hiftory,  geograph}-,  medicine,  &c.  by  a  toui 
through  the  Ottoman  empire,  Egypt  and  Perfia ;  perfuaded 
that  thefe  interefting  countries  had  never  been  conndexed 
under  a  proper  point  of  view,  or  had  been  confidered  only 
partially,  and  that  we  had  ftill  much  to  learn  refpec^in^- 
them,  made  choice  of  C.  Bruguiere  and  myfelf  to  accomplilh 
that  objecl. 

After  fome  delays,  we  at  length  failed  from  Marfeillcs,  in 
April  1793,  in  a  neutral  vcfiel,  and,  without  touching  any 
where  by  the  way,  arrived  at  Conltantinople,  after  a  pleafluit 
voyage,  on  the  21ft  of  May. 

It  would  be  difficult  to  exprefs  the  different  fenfluions  ex- 
cited in  the  traveller  by  the  firft  view  of  that  larre  clt^-  and 
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its  inhabitants.   The  mixture  of  trees,  houfes  and  minarets ; 
the  canal  of  the  Black  Sea,  the  hills  and  valleys  by  which  it 
is  bordered,  Scutari  and  the  numberlefs  villages  fituated  on 
its  fliores,  the  fea  of  Marmora  with  its  ifiands,  Mount  Olym- 
pus covered  with  fnow,   the  variegated  and  fertile  fields  of 
Afia   and   Europe,   all   together  prefent  fo  many  piftureH 
which  at  once  delight  and  aftoniih.     One  cannot  help  ad- 
miring the  natural  beauty  of  the  environs  of  Conftantuiople, 
and  refleding    at  the  fame  time  on  the  happy  fituation  ot 
that  large  city,  which  can  be  fo  fpeedily  fupplied  with  pro- 
vifions;  which  isfo  eaf/  to  be  defended,  and  which  enjoys 
the  advantage  of  a  port  fo  fafe,  fo  commodious,  and  of  fuck 
an  extent.     But  if  we  caft  our  eyes  a  litile  farther,  we  be- 
hold the  two  Hiores  of  the  entrance  into  the  Black  Sea,  for 
the  fpace  of  feveral  leagues,  convulfed  by  fubterranean  fires. 
Different  ftrata   of  lava,  decompofed  rocks,  porphyry  and 
oranites  of  various  colours,  more  or  lefs  altered,  atteft  the 
flow  and  fucceffive  adion  of  a  great  volcano.     If  we  afcend 
a  few  leagues,  we  difcover,  for  a  vail  extent,  a  mine  of  coal, 
which  the  Turks  have  not  yet  found  means  to  work. 

We  remained  fix  weeks  in  this  capital  of  the  Ottoman 
empire,  waiting  till  the  envoy,  extraordinary  of  the  Republic 
fiiould  receive  from  the  minifter  orders  refpeding  our  miffion 
and  allowance  ;  Ixit  the  attention  of  government  was  at  that 
lime  encrao-ed  with  obi  efts  of  more  importance.  Our  letters 
remained  unanfuered,  and  we  fhould  have  been  thrown  mto 
oTcat  embarraffment  had  not  our  prefifmg  wants  been  fupplied 
by  the  envoy  of  the  Republic. 

After  viewing  this  country,  fo  interefting  in  every  refped, 
and  making  an  ample  colkaion  of  plants,  birds,  fifhes,  in- 
feas,  fliells  and  minerals;  and  after  fending  two  packages  of 
feeds  at  different  times  to  the  national  garden  of  plants,  we 
fet  out  for  the  Dardanelles,  by  which  means  we  had  it  in 
our  power  either  to  proceed  to  the  Archipelago  in  the  fpring,. 
or  to  return  to  Conftantinoplc  in  order  to  dired  our  courfe 
towards  the  fouthern  ihores  of  the  Black  Sea;  to  proceed 
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through  Armenia,  Georgia,  Ghilan,  or  Chlrvan,  to  the 
borders  of  the  Cafpian  fea  ;  afterwards  to  traverfe  Perfia  from 
north  to  fouth,  and  to  return  by  the  Perfian  Gulph,  Buf- 
fora,  Bagdad,  Mefopotamia  and  Aleppo.  As  we  did  not, 
however,  hear  from  government,  and  could  receive  only  a 
part  of  our  allowance,  we  confined  ourfelves  to  excurfions  to 
different  places  in  the  neighbourhood  of  the  fea  of  Marmora, 
the  channel  of  the  Dardanelles,  Troade,  Tenedos,  Scio,  fome 
parts  of  the  coaft  of  Natolia,  Mycone  and  Naxia,  from 
which  we  proceeded  to  Crete. 

Agreeably  to  our  inftruclions,  we  had  tranfmitted  to  Con- 
ftantinople,  to  be  reared  in  the  garden  of  the  ambaffador's 
palace,  plants  of  a  kind  of  apple-tree  with  oblong  fruit  of  an 
excellent  flavour,  proper  to  be  cultivated  in  any  part  of 
France,  but  more  particularly  in  the  fouthern  departments ; 
plants  of  three  kinds  of  oak  not  found  in  our  forefts  or  gar- 
dens— one  kind  proper  for  fhip-building — another  a  grand 
cupule  known  in  commerce  by  the  name  of  a'veUonte,  which 
is  the  quercus  i^gilops  ;  and  laftlv,  that  which  furnifhes  the 
galls  of  the  Levant :  we  added  alfo  feveral  Ihrubs  deftined  to 
enrich  the  national  garden  of  plants. 

Though  feveral  vrell  informed  Europeans  have  traverfed 
this  part  of  the  Ottoman  empire ;  though  many  of  them  have 
publifhed  intereftingobfervations  on  the  political  relations  of 
the  Turks,  their  manners,  ufages,  and  religion ;  and  though 
we  have  excellent  works  on  the  plants  and  ancient  hiftory  of 
thefe  countries,  we,  however,  found  that  there  s  ftill  an 
abundant  hanxfl  to  be  reaped,  even  in  the  beft  known  part 
of  natural  hiftory,  that  is  to  fay,  in  regard  to  plants.  But 
when  we  reflect  that  the  reptiles,  river  fifh,  infecls  and  ter- 
reftrial  fhelis  in  thofe  diftricts  have  not  been  obferved  by 
any  traveller ;  that  no  one  has  made  us  acquainted  with  the 
riches  which  the  Turks  poffefs  in  mineralogy,  mines  of  iron 
and  copper,  pozzolana,  and  coals  at  the  very  gates  of  the 
capital,  marble  of  all  kinds  exceedingly  abundant  in  the 
iilands  of  the  fea  of  INIarmora  and  the  Archipelago,  agates, 
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cornelians  and  chalcedonies  in  the  fiflures  of  the  volcanic 
rocks,  mines  o(  ahmi  and  fulphur,  mineral  waters  of  every 
kind ;  in  a  word,  if  we  recollecl:  that  no  traveller  has  con- 
lidered  this  country  in  regard  to  geology,  that  part  of  natural 
liiftory  fo  interefting,  which  by  enabling  ns  to  obferve  the 
different  ftrata  of  earth  and  flones,  the  direction  and  Itruclure 
of  mountains,  and  to  compare  the  different  foffils  that  one 
nieets  with,  muft  neceiliirily  conduct  to  a  certain  knowledge 
of  the  antiquity  of  our  globe^  of  the  laws  to  which  it  is  fub- 
jecl,  and  of  the  different  cataffrophes  it  has  experienced^  and 
of  which  fome  faint  light  has  been  tranfmittcd  to  us  by  the 
fabulous  hil'tory  of  antiquity,  will  be  readily  perfuaded  that 
our  obfervations,  directed  to  thefe  objefts^  cannot  fail  of 
being  highly  interefting. 

\W'  remained  four  months  at  Candia;  and  though  two 
vear?  had  elapfed  fmce  our  departure  from  Paris,  we  had  re- 
ceived no  intelligence  from  government.  We  were,  there- 
fore, of  opinion,  that  it  would  be  abfolutely  iieceffary  for  us 
to  renounce  our  firft  plans;  but  as  we  were  defirous  of  em- 
plovino;  our  time  in  the  moft  ufeful  manner  poflible,  we  re- 
folved  to  proceed  to  Egypt,  and  to  traverfc  that  country  fo 
abundant  in  fubjc<^ls  of  obfervation,  and  as  interefting  for 
the  politician  and  ftatefman,  as  for  the  philofopher,  naturalilt 
and  antiquarian. 

The  fituation  of  the  French  in  Egypt  was  extremely  dif- 
aizreeable  :  their  commerce  had  been  interrupted,  and  they 
were  in  a  fiate  of  opprcffion  at  Cairo.  Some  of  them  had 
been  maltreated  by  the  government,  and  the  conlul  of  the 
Republic  enjovcd  no  contideration.  Our  firft  care  was  to 
ftudy  the  monftrous  government  of  the  Mamelouks,  their 
military  force  and  their  manners ;  to  make  ourfelves  ac- 
quainted witli  tlic  revenues  of  Egypt,  the  prefent  ftate  of 
its  commerce,  and  that  which  it  might  be  fufceptible  of  under 
a  juft  and  enlightened  government.  We  examined  the  ports 
of  Alexandria,-  the  road  of  Aboukir,  the  Delta,  the  courfe  of 
the  Nile,   its  periodical  inundation,   the  canals  which  the 
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Ti^g!igence  of  the  Mamelouks  has  ruflered  to  be  filled  up,  the 
monuments  reared  to  gratify  the  pride  of  kings,   and  thofe 
which  have  been  conltrufted   in  confequence  of  religious 
duties.     \\^  direded  our  view,  at  the  fame  time,  to  the  na- 
tural produaions  of  Egypt,  and  thofe  which  might  be  intro- 
duced into  it  by  cultivation;  the  fertility  of  its  fo;l,  and  the 
difeafes  to  which  the  inhabitants  are  expofed.     We  enquired 
into  the  caufe  of  the  periodical  winds.     In  the  laft  place  we 
examined  whether  the  plague,  that  malady  fo  fudden.and  fo 
terrible  in  its  effects,  has  its  fource  in  Egypt,  as  fom.e  travel- 
lers  have  aircrted,  or  whether  it  be  there  only  cafual  and 
epidemic.     Our  harveft,   in  regard  to  natural  hiftor^-,   has 
been  ver^^  abundant :  we  \vil\  an  opportunity  of  tranfmitting 
to  the  national   garden  of  plants   a  third  box  of  feeds  froin 
the  Archipelago,  Candia  and  Eg^pt. 

On  the  23d  of  March  we  recdved  letters  from  the  envoy 
extraordinary,  by  which  he  invited  us  to  quit  E^vpt  and  to 
return  to  the  Ihores  of  the  Eofphorus ;  becaufe  the  time  was 
at  length  arrived  for  carrying  into  effect  the  plans  we  had 
formed.  ''  Regions  lying  farther  to  t!ie  Eait,''  faid  he 
'•  now  invite  you,  and  i  uifli  to  confer  with  you'  before  yoii 
proceed  thither." 

Under  the  fame  cover  there  were  two  letters  of  C.  "D^ti- 
forgues,  minilter  of  foreign  affairs.  One  wa.  a  copy  of  that 
which  the  minifter  wrote  to  C.  Defcorches;  in  whiJh  he  re- 
queued from  him  an  eftimate  of  the  fums  neceffary  to  be 
expended,  in  order  that  we  might  properly  difcharge  our 
miflion.  He  authorifed  him  to  fupply  us  with  whatever 
fums  might  be  requifite,  to  procure  fuch  guides  and  infor- 
mation as  the  nature  of  our  miflion  rc-quired,  and  to  obtain 
thofe  documents  which  were  indifpenfibly  neceffary  for  our 
refearches  and  obfervations.  He  concluded  his  letter  with 
the  followmg  words:  -  In  all  cafes  thefe  two  obfervers  of 
nature  will  be  fubordinate  to  your  commands;  they  will 
give  you  nn  accoum  of  all  their  operations,  and  at  the  end 
ot  eacli   montli  you  will  tranfmit  to  me  the  refult  of  their 
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obfervafions  on  the  arts,  fciences,  natural  hiftory,  commerce, 
and  political  ftate  of  the  countries  through  which  they  pals, 
ia  order  that  I  may  give  a  faithful  reprefentation  to  the  exe- 
cutive council,  of  their  zeal,  their  labours,  and  their  difco- 
^eries."-Tn  the  other,  the  rainifter  informed  us,  that  he  had 
tequefted  C.  Defcorches  to  give  him  an  account  of  the  ordi- 
p,ry  expences  to  which  v.e  would  be  fubjecled.  He  con- 
duded  by  defiring  us  to  tranfmit  our  fubnuffion  m  writing 
to  C.  Defcorches,  and  to  conform  to  the  difpofit.ons  con- 
tamed  in  the  letter  which  he  had  addreffed  to  h.m. 

We  embraced  the  earlieft  opportunity  of  complying,  both 
with  the  orders  of  the  minifter,  and  thofe  of  the  envoy.  We 
tranfmitted  our  fubmiffion;  and,  hanng  terminated  our  ob- 
fervations  on  Cairo  and  the  neighbourhood,  repaired,  with- 
out delay,  to  Alexandria.  We  failed  from  that  port  on  the 
^oth  of  4pril,  and  arrived  at  Conftantinople  after  a  naviga- 
tion of  forty-eight  days.  We  had  the  pkafure  of  touching 
at  the  ides  of  Rhodes  and  Lero,  which  we  had  not  before 
feen  The  repairing  of  a  leak  in  our  veffel  obliged  us  lo  re- 
main eight  days  at  the  former;  and  we  were  detained  as  long 
at  the  latter  on  account  of  the  North  winds. 

Durincr  this  interval  C.  Defcorches  had  been  fucceeded  by 

C  Vernr-c      We  therefore  delivered  to  the  latter  a  fketch 

of  our  operation,,  from  the  period   of  our  arrival  in  the 

Levant;  a  ftatement  of  the  fums  we  had  received;  and  a 

minute  memoir  on  the  fituation  of  the  French  in  Egypt,  the 

oovernment  of  the  Mamelouks,  the  produftions  and  revenue 

of  the  country,  the  cultivation  of  the  land,  on  its  commerce, 

and  laftlv  on  the  improvements  of  which  the  country  was 

fufceptibie  *.    This  memoir  concluded  with  reflcaionsex- 

^  -  '  cited 

.  The  following  e=.traa  from  Nov.kn's  Travels,  refp^aing  a  trad.tion 
in  Ectp.,  that  .he  country  v.ov.ld  te  v,fi,ed  by  fpie^,  uho  would  report 
its  ftaie,  and  at  laft  bring  a  great  number  of  Frank,  who  xvould.conquer  K, 
„ay  amvfe  fome  of  our  readers,  and  ny  fonae  will  be  chought  perhaps  net 
i-,--.ricaMe  to  C.  Olivier-,  miffion,  and  the  events  that  have  followed  n  : 
"  ■'■•       "  "  January 
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cued  by  the  order  which  C.  Defcorches  had  given  to  the 
conful  and  French  at  Cairo,  to  repair  provifionally  to  Alex- 
andria, and  put  themfelves  under  the  protection  of  the  port 
captain  of  the  Grand  Signior;  and  to  wait  there  until  more 
favourable  circiunftances  iliould  enable  the  conful  to  refume 
his  fundions  at  Cairo,  and  the  merchants  their  commercial 
operations.  We  forwarded  to  the  national  garden  of  plants 
a  fourth  box  of  the  feeds  from  Egvpt,  Rhodes,  Lero,  and  the 
Ihores  of  the  channel  of  the  Dardanelles,  as  well  as  a  live 
ichneumon  which  we  had  reared  for  four  or  five  months. 

Perfia,  a  prey  to  the  horrors  of  civil  war  fmce  the  reigns 
of  the  latter  Sophis  (the  family  of  the  Sephevi),  gave  reafon 
<o  hope  for  a  flourilhing  kingdom  under  a  monarch  who 
had  triumphed  over  all  his  rivals,  and  had  deftroyed  each  of 
them  in  fucceffion.     The  opportunity  was  then  favourable 

"January  4,  1738.-011  this  day   (Saturday)  the  Danifh  traveh'cr, 
Captain  Norden,  with  his  attendants,  arrived  at  Deir,  or  Derri,  the  firft 
large  village  or  town  in  Nubia.     The  cached  of  that  place,  a  notorious 
plunderer  of  all  who  fell  in  his  power,  conducted  himfelf  towards  the  tra- 
vellers  in  fo  infamous  a  manner,   a?;  to  oblige  the  captain  to  rcliaquifh  his 
defign  of  proceeding  further,  and  return  to  Cairo.    U'hen  difputiug  about 
Ibme  of  the  exorbitant  demands  of  the  cacheff,    one  of  the  company  re- 
minded him  that  they  were  under  the  protection  of  the  Grand  Signior.   To 
which  he  anfwered  in  a  p.ffionj   *  I  laugh  at  the  horns  of  the  Grand  Sig- 
nior :  I  am  here  Grand  Signior  myfelf,  and  I  will  teach  you  to  refpeft  me 
as  you  ought.    I  know  already  what  fort  of  people  you  are.    I  have  con. 
fulted  my  cup;  and  I  have  found  by  it,  that  you  are  thofe  of  whom  one 
of  our  prophets  has  laid :  That  there  would  come  Fr'anks  in  diiguiie,  who, 
by  little  prefents,  and  by  Toothing  and  inllnuating  behaviour,  would  pals 
ever)'  where,  examine  the  ftate  of  the  country-,  go  after^vards  to  make  a 
report  of  it,  and  bring  at  lad  a  great  number  of  other  Franks,  who  would 
conquer  the  country,  and  exterminate  all.  But  I  will  take  care  about  that ; 
and  without  further  delay  you  muft  quit  my  bark.'  After  beinaplandered 
by  huTi,  in  various  ways,  till  the  evening  of  the  following  Mondav,  the 
travellers  thought  themlelves  very  fortunate  in  being  permitted  to  efcape 
uirh  their  lives.-rz);,  Templemans  Ira^^ation  of  Norden\.  T^a^ds,  Svo. 
edit,  1757,  ijol.ii.p,   150.]      El;IT. 
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for  travelling  into  the  interior  parts  of  this  country,  fo  inte-^ 
refting  in  every  point  of  view.  C.  Verniac  allowed  us  the 
whole  of  our  appointment,  authorifed  us  to  engage  a  drago- 
jiian,  gave  us  a  letter  to  the  chief  minifter  of  the  king  of 
Ferfia^  another  to  the  pacha  of  Bagdad,  and,  at  the  fame 
time,  various  inftruaions  both  verbally  and  in  writing. 

At  the  moment  of  our  departure,   the  Porte  had  a  defign 
ef  conftruaing  in  the  harbour  of  Conftantinople  a  bafon 
after  the  model  of  that  cf  Toulon ;    and  fome  Armenian 
merchants  wifhed  to  prevail  on  us  to  communicate  to  them 
a  difcovery  we  had  made  of  an  excellent  kind  of  pozzolana, 
by  offering  us  the  fum  of  30,000  piaftres.     As  we  were  here 
under  the  orders  of  the  Republic,  we  did  not  think  ourfelves 
Jit  liberty  to  enter  into  any  treaty  with  Armenians,  in  regard 
to  our  difcoverie.^.  until  we  had  apprifed  the  envoy  of  the 
Republic.    C.  Verniac,  who  intended  to  get  this  bafon  con- 
thuaed  by  French  engineers,  defired  us  to  rejea  the  otfers 
CJ  the  Armenians,  promifmg  to  procure  us  a  more  ample 
re-ompence  from  the  Porte  j  and  he  immediately  fent  the  firll 
dragoman  of  the  legation  to  the  Turkifh  government,  to  com- 
municate our  difcovery,   and  make  an  offer  of  our  ferviced. 
The  Porte  fc-med  to  accept  this  offer  with  gratitude ;   and 
having  requefled  a  note  on  the  fubjea,  we  embraced  the 
earliefl  opportunity  of  tranfmitting  to  it  a  memoir,  in  which 
we  faid  that  v\-e  had   difcovered  pozzolana  of  an  inferior 
Quality  near  the  channel  of  the  Black  Sea,  in  Prince's  iflands, 
and  various  iflands  of  the  Archipelago ;  and  fome  of  a  fupe- 
rior  quality,  or  at  leaft  equal  to  that  of  Italy,   in  the  ifland 
of  Santorin.     The  memoir  concluded  with  a  few  details  re- 
fpeaing  the  method  of  employing  both. 

The  minifters  of  the  Porte,  when  they  received  this  me- 
moir, informed  the  dragoman,  that  the  Armenians  had  de- 
manded for  the  difcovery  6o,oco  piaftres,  though  they  had 
offered  us  only  30,000,  They  added,  that  they  would  never 
forget  th?  fervice  which  we  rendered  to  them,  and  that  their 
trratitude  would  be  boundlefs  if  we  could  cffea  what  we 
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rromifed.     On  this  fubject  wc  had  two  intervieus  with  the 
Chelebi.Effendi  ;  and  that  minifter  twice  gave  iisreafonto 
hope  that  the  Porte  would  reward,   in  a  manner  worthy  of 
itfelf,  the  important  dilcovery  v/e  had  communicated. 
pjn  the  mean  time  we  were  juft  on  the  point  of  proceeding 
c.>  our  journey  to  Perlla.     The  neceliarv  preparations  ^vere 
already  made,  and  we  were  looking  out  for  a  caravan  goino- 
to  Diarbekir,  when  the  Porte  required  that  we  flioJd  re! 
pair  to  the  illes  of  Santorin,  Milo,  and  Argentiera,  and  trani", 
mit  to  it  fome  bags  of  pozzolana,   in  order  that  previous  ex- 
periments might  be   made.     For  this  purpofe  it  freio-hted  a 
Fj-ench  velTd,  and  fent  a  chiaous  to  accompany  us  and  bring 
back  the  fpecimens.     AVe  were  obhged  to  t-  uch  al  :\Icttlin 
to  receive  from  the  captain  pacha,  then  lying  at  anchor  .be- 
fore that  ifland,  the  necelikryiirmano. 

The  inhabitants  of  Santorin,  alarmed  at  this  dilboverv, 
and  fearing  that  the  Ottoman  government  would  caufe  the 
earth  to  be  dug  up  at  their  expence,  and  of  courfe    fend 
lurkiih  officers  into  the  illaiKl,  immediately  affembled  to 
execute  the  Grand  Signior's  orders,  and  to  devife  means  for 
warding,  oti' the  blow   with    which  they  were    threatened 
Ihey  thought  they  could  do  nothmo-  be  ter  than  to  fend  the 
primates  to  the  Latin  biihop  at  whofe  houfe  we  Jodcred,  and 
to  of^er  us  a  prefent  if  we  would  inform  the  Porte"  that  w. 
had  dilcovered  none  of  the  above  fubftance  in  the  ifland   We 
however,  rejecled  the  offer  of  thefe  primates,  and  tranfmitted 
to  Conftantinople  feveral  bags  filled  with  pozzolana  of  an  ex 
cellent  quality,  which  was  in  great  abundance,  and  exceed- 
nigly  eafy  to  be  dug  up.     We  depended  on  C.  Vemiac  for 
the  promifed  recompence  to  which  we  thought  ourfclvesx^n- 
titled  by  the  importance  of  the  difcovery,  by  rejcc^ting  tlic 
ofiers  of  the  Armenians,  and  the  trouble,  dangers,  and  delay 
we  had  experienced. 

The  illand  of  Metelin,  almoft  entirely  volcanic,  i.  re- 
markable on  account  of  its  great  f^Ttility,  its  immenfe  port., 
and  Its  warm  mineral  fprings.     Argentiera,  kno-.ni  formerly 
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under  the  name  of  Cimolus,  is  entirely  volcanic.     AVe  re- 
marked,  with  pleafure,   that  the  Cimolean  earth,  which  it 
furniflies  in  abundance,  is  produced  by  a  flow  and  gradual 
decompofition  of  the  porphyries  occafioned  by  fubterranean 
fires.     I  coUeaed  fpecimens  of  that  earth  in  all  the  M.  - 
through  which  it  paflc*.     This  obfervation  will  be  inter^:- 
ino-,  no  doubt,  to  mineralogifts,  and  make  them  acquainted 
wilh  the  origin  of  a  fubflance   hitherto  little  known.     The 
ifland  of  Milo  is  altogether  volcanic.     It  prefents  a  vail  port, 
on  the  borders  of  which  is  a  fpring  of  warm   alummous 
water;  a  very  warm  grotto,  where  feather  alum  is  formed  ; 
a  volcano  flill  burning,  and  a  prodigious  quanUty  of  cata- 
combs.     The   ifland   of   Sanlorin   is   remarkable   for   the 
changes  effeaed  in  it  by  a  volcano,  and  the  fmking  down 
of  a  great  part  of  the  ifland  ;  from  which  has  refulted  a  kind 
of  port,  more  than  two  leagues  in  extent,  and  from  the  hot- 
tom  of  which  three  ifles  have  been  thrown  up  at  different 
known  periods.     The  mpture  occafioned  by  the  almofl  cir- 
cular finking  down  of  the  ifland  exhibits  different  ftrata  of 
volcanic  fubllances,  among  which  we  obferved  feveral  kinds 
of  pozzolana.     That  which  we  fent  to  Conflantinople,  and 
of  which  I  have  fpecimens,  may  one  day  ferve  for  fuch  ma- 
ritime  conftruaions   as  the  French  may  think  proper  to 
make  in  Egypt,  when  they  are  once  firmly  eftabliflied  in 

that  country. 

We  touched  a  fecond  time  at  Rhodes,  proceeded  thence 
to  Baruth,  and  afterwards  to  Sayd,  with  a  view  of  going  to 
Damafcus  to  take  advantage  of  the  departure  of  a  caravan  for 
Bagdad,  as  wc  had  been  taught  to  expea ;  but,  the  caravan 
having  departed  a  long  time  before,  we  were  obliged  to  re- 
turn a°nd  take  the  route  to  Aleppo.  We  were  unwilling  to 
quit  the  coafl  of  Syria  without  paying  at  Tyre  a  tribute  of 
admiration  to  which  that  city  was  fojuflly  entitled. 

As  the  road  from  Latakia  to  Aleppo  is  never  fafe,  we 
waited  fome  days  for  the  departure  of  a  caravan.  During 
tl-at  time  we  tranfmitted  to  the  national  garden  of  plants 
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a  fifth  box  of  feeds,  from  the  iflands  we  had  vifited,  and  the 
coads  of  Syria.  On  our  arrival  at  Aleppo  we  employed  our- 
felves  in  examining  the  fituation  of  the  French  in  that  city. 
We  collecled  information  refpefting  the  commerce  carried 
on  bv  the  Europeans  ,  with  the  inhabitants,  and  fent  to  C. 
Vemiac  a  memoir  on  that  fubjecl.  We  alfo  made  various 
obfervations  in  regard  to  natural  hiftory  and  geology.  We 
procured  feveral  birds,  and  a  few  quadrupeds :  after  which 
we  fet  out,  towards  the  end  of  winter,  in  company  with  a 
caravan;  and,  paffing  through  Orfa,  Merdin,  Nefbin,  and 
Moful,  arrived  at  Bagdad  without  any  accident. 

f  To  be  C07icluded  in  the  next  Nuviher.) 


II.  Procefs  of  mak'mg  Attar,  or  EJJentlal  Oil  of  Rofcs.     By 
Lieut.  Col.  PoLiER.     From  th^  Aliatic  Refearches. 

i  HE  attar  is  obtained  from  the  rofes  by  fimple  diftilla- 
tion,  and  the  following  is  the  mode  in  which  I  have  made  it. 
A  quantity  of  frefli  rofes,  for  example  forty  pounds,  are 
put  in  a  ftill  with  fixty  pounds  of  water,  the  rofes  being  left 
as  they  are  with  their  calyxes,  but  with  the  ftems  cut  clofe. 
The  mafs  is  then  well  mixed  together  with  the  hands,  and  a 
gentle  nre  is  made  under  the  ftill :  when  the  water  begins  to 
grow  hot,  and  fumes  to  rife,   the  cap  of  the  dill  is  put  on, 
and  the  pipe  fixed ;    the  chinks  are  then  well  luted  with 
pafte,  and  cold  water  put  on  the  refrigeratory  at  top :  the  re- 
ceiver is  alfo  adapted  at  the  end  of  the  pipe;  and  the  fire  is 
continued  under  the  ftill,  neither  too  violent,  nor  too  weak. 
When  the  impregnated  water  begins  to  come  over,  and  the 
(till  is  very  hot,  the  fire  is  lefTened  by  gentle  degrees,  and  the 
diftillation    continued  till  thirty  pounds  of  water  are  come 
over,  which  is  generallv  done  in  about  four  or  five  hours : 
this  rofe-water  is  to  be  poured  again  on  a  frefh  quantity 
(forty  pounds)  of  rofes,  and  from  fifteen  to  twenty  pounds  of 
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water  are  to  be  drawn  by  diftillation,  following  the  fame  pro- 
cef>  as  before.  The  rofe-water  thus  made  and  cohobated,  will 
be  found,  if  the  rofes  were  good  and  frerti,  and  the  diftilla- 
tion carefully  performed,  highly  fcented  with  the  rofes.  It 
is  then  poured  into  pans  eitiier  of  earthen  ware  or  tinned 
metal,  and  left  expofed  to  the  frefli  air  for  the  night.  The 
attar,  or  ellence,  will  be  found  in  the  morning  congealed, 
and  fwimming  on  the  top  of  the  water :  tins  is  to  be  care- 
fully feparated  and  coUecled,  eitlier  with  a  thin  fhell  or  a 
fkimmer,  and  poured  into  a  phial.  AVhen  a  certain  quan- 
tity has  thus  been  obtained,  the  water  and  fteces  muft  bt- 
feparated  from  the  clear  elTence,  which,  with  refpect  to  the, 
£rft,  will  not  be  difficult  to  do,  as  the  eirence  congeals  with 
a  flight  cold,  and  the  water  may  then  be  made  to  run  off. 
If,  after  that,  the  eirence  is  kept  fluid  bv  heat,  the  faeces  will 
fublide,  and  may  be  feparated;  but  if  the  operation  has  been 
neatly  performed,  thefe  will  be  little  or  none.  The  fa?ces  are 
as  highly  perfumed  as  the  eflence,  and  mult  be  kept.  After 
as  much  of  the  ellence  has  been  Ikimmed  from  the  rofc- 
water  as  could  be,  the  remaining  v.ater  fliould  be  ufcd  for 
frcili  diflillations,  inftead  of  common  water,  at  leaft  as  far  as 
it  will  go. 

The  above  is  the  whole  procefs  of  making  genuine  attar  of 
rofes.  But  as  the  rofes  of  this  country  give  but  a  ver\'  fmall 
quantity  of  elTence,  and  it  is  in  high  eiteem,  various  wavs 
have  been  thought  of  to  augment  the  quantity,  thouirh  at  the 
expeiice  of  the  quality.  In  this  country,  it  is  ufual  to  add  to 
the  rofes,  v.-hen  put  in  the  ftill,  a  quantity  of  fandal-wood 
rafpings^  fome  more,  fome  lefs,  (from  one  to  five  tolahs,  or 
half  ounces).  The  fandal  contains  a  deal  of  elTential  oil, 
which  comes  ovt-r  fredv  in  the  common  diftillation ;  and, 
mLxing  with  the  rofe-water  and  effence,  becomes  ftrongly 
impregnated  with  their  perfume :  the  impofition  however 
cannot  be  concealed ;  the  elfential  oil  of  fandal  will  not  con- 
geal in  common  cold_,  and  its  fmell  cannot  be  kept  under, 
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but  will  be  apparent  and  predominate  in  fpitc  of  every  art. 
In  Cafliemire  they  feldoni  iife  fandal  to  adulterate  the  attar  ; 
but  I  have  been  informed,  to  increafe  the  quantity,  they 
diilill  with  the  rofcs  a  fweet-fccnted  grafs,  which  does  not 
communicate  anv  unpleafant  fcent,  and  gives  the  attar  a 
clear  high  ereen  colour :  this  eflcnce  alfo  does  not  congeal 
in  a  flight  cold,  as  that  of  rofes.  Many  other  wavs^  of  adul- 
teration  have  been  praclifed^  but  all  fo  grofs  and  palpable 
that  T  lliall  fay  nothing  of  them. 

The  quantity  of  eflential  oil  to  be  obtained  from  the  rofes  Is 
verv  precarious  and  uncertain,  as  it  depends  not  only  on  tiift 
fkill  of  the  diftiilcr,  but  alfo  on  the  qualitv  of  the  rofes  and 
the  favourablenefs  of  the  feafun  :  even  in  Europe,  where 
the  chemifts  are  fo  perfeol  in  their  buiinefs,  fome,  as  Tache- 
iiius,  obtamed  only  half  an  ounce  of  oil  from  one  hundred 
pounds  of  rofes. — Homberg  obtained  one  ounce  from  the 
fame  quantity  :  and  Hoffman  above  two  ounces. — The  rofes 
in  thole  inltances  were  ftripped  of  their  calvxes,  and  onlvthe 
leaves  ufed.  In  this  country  nothing  like  either  can  be  had  ; 
and  to  obtain  four  mafhas  (about  one  drachm  and  half)  fronx 
eighty  pounds,  which,  deduclmg  the  calyxes,  comes  to 
fomething  lefs  than  three  drachms  per  hundred  pounds  of 
rofe-leaves,  the  fcafon  muft  be  very  favourable,  and  the  ope- 
ration carefully  performed. 

In  the  year  1787  I  had  only  fixteen  tolahs,  or  about  eight 
ounces  of  attar  from  fifty-four  maunds,  twenty-three  fcers 
(43661b.)  of  rofes  produced  fvom  a  field  of  thirty-three  big- 
gahs,  or  eleven  Engliih  acres,  which  comes  to  about  two 
drachms  per  one  hundred  pounds. 

The  colour  of  the  attar  of  rofcs  is  no  criterion  of  its  good- 
nefs,  quality,  or  country.  I  have  had,  this  year,  attar  of  a 
fine  emerald  green,  of  a  brlghl  yellow,  and  of  a  reddifli  hue, 
from  the  fame  crround,  and  obtained  by  the  fame  procefs, 
only  of  rofes  coUecled  at  different  days. 

The  calyxes  do  not  in  any  Ihape  diminilTi  the  quality  of 
the  attar^  nor  impart  any  green  colour  to  it,  though  per- 
haps 
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haps  they  may  augment  the  quantity :  but  the  trouble  necef- 
fary  to  ftrip  them  muftj  and  ought  to,  prevent  its  been  ever 
put  in  praftice. 


III.   On  Prh7iary  Ores  of  Iron,    Bj  Mr.  David  Mushet, 
of  the  Clj-de  Iron  JVorks,      Communicated  hy  the  Author, 


RTMARY  ores  of  iron  are  fo  named  in  coTitradiftin6liort 
to  ores  which  appear,  like  iron-ftones,  to  have  been  formed  by 
a  fecondar\^  agency.  Their  varieties  are  flill  more  numerous 
liian  thofe  of  iron-ftoncs ;  pofleffing  various  diara(3;eriftic 
features,  which  amply  diftinguifh  them  from  each  other, 
either  in  their  inherent  properties  and  effefts,  or  in  the  man- 
ner of  their  foffil  difpofition.  Some  are  obedient  to  the  mas:- 
net,  others  not.  This  property  is  by  no  means  dependent 
upon  the  quantity  of  iron  exifting  in  the  ore :  the  ore  from 
the  iiland  of  Elba,  fome  of  which  yields  70  to  80  per  cent,  of 
iron,  is  fli2.;htly  obedient  to  the  magnet:  the  fine  haematites 
and  kidney  of  the  Cumberland  ore,  which  yield  from  64  to 
70  per  cent,  are  not,  in  their  native  ftate,  in  the  lead  degree 
magnetic;  v%'bi]e  many  of  the  Danifli  and  Nonvegian  ores, 
containing  from  18  to  30  per  cent,  are  magTiCtic  in  a  great 
degree.  I  ha\e  fonnerly  mentioned,  that  where  the  magnetic 
property  was  inherent,  it  was  move  a  proof  of  the  exiftence  of 
iron,  than  a  criterion  whereby  to  judge  of  the  probable  quan- 
tity of  metal  in  the  ore. 

The  colours  which  primary  ores  of  iron  exhibit  are  alfa 
ver)^  various.  The  beautiful  cryftallifed  fractures  of  the  Elba 
fpecimens,  the  prifniatic  colours  they  exhibit,  the  coloured 
oxyde  depoiited  in  flowers  upon  their  furface,  and  the  general 
appearance  which  they  have  of  furu;>n,  ftrongly  lead  to  a  con- 
L-Iufion  that  fire  has  here  been  the  immediate  agent  in  the 
production  of  fach  variegated  forms.  This  conclufion  is  ftill 
more  forcibly  imprefled,  after  minutely  examining  and  com- 
paring with  them  thofe  ver)^  perfedl  cryftals  which  are  found 
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amongft  the  Cumberland  ores.  Thefe  at  once  convey  the 
idea  of  the  agency  of  water  in  their  formation  :  if  the  rntema! 
cavities  of  fome  of  the  pieces  are  examined_,  the  proofs  mul- 
tiply and  become  irrefragable.  The  chafms  in  which  the  cry- 
ftals  are  found,  and  always  formed,  drfplay  the  procefs  of 
cryftallization  in  all  its  various  ftages.  Cr)^ftals  are  found  in 
finifh  and  form  proportioned  to  the  ilage  of  the  operation  : 
fome  imperfccl,  and  of  a  clayey  confiftency  and  colour;  others 
in  a  more  finifhed  ftate,  hard,  but  as  yet  unpoliflied  or  dia- 
phanous :  fome  are  encircled  in  a  flimy  membrane,  which, 
when  difplaced,  difplays  the  cryftals  more  or  lefs  tranfparent 
as  the  operation  has  been  more  or  lefs  perfe6l.  I  have  found 
cavities  in  this  ore  quite  filled  with  water,  which  in  this 
ftate  had  been  tranfported  fome  hundred  miles;  the  fides  and 
bottoms  of  fuch  chafms  always  abounding  with  a  foft  mud 
compofed  of  the  fineft  fragments  of  filex,  free  from  every 
touch  of  afperity.  Again,  cr\'ftals  are  found  in  this  ore,  which 
poffefs  various  degrees  of  pellucidity;  fome  of  them  ver^' white, 
yet  dull ;  abforbing  light,  yet  tranfmitting  little.  Others  are 
as  clear  and  tranfparent  as  the  pureft  v/ ater ;  their  angles 
f/eqiK'ntly  decompofing  light  with  all  tho  vivid  eflecls  of  the 
prifm.  Other  varieties  are  leCs  draphanons,  but  poITefevariouir 
tinges  of  colour,  and  increafe  in  opacity  in  proportion  as  tiKr 
colouring  matter  is  prefcnt  in  the  cryftal.  Some  poflefs  a  gar- 
net colour  more  or  lefs  intenfe,  and  nx){t  of  them  tranhnit 
lefs  or  more  light. 

There  is  another  variety  of  cryftals  among  the  Cumberland' 
ore,  exhibiting  a  gTcen  colour,  which  is  owing  to  the  prefencc 
of  an  acid.  Thi:?,  like  the  garnet  coloured  cryftal,  tranfmits 
light  in  a  greater  or  lefler  degree  in  proportiorr  to  the  quan- 
tity of  iron  prefent.  There  are  alfo  various  prifmatic  crvftals- 
in  this  ore,  of  a  fmall  fizc,  which  owe  their  fplendid  and  va- 
negated  luftre  to  fulphur,  and  which  are  eafily  tarniflied  by 
the  application  of  heat.  Specimens  alfo  of  cryftallized  iron 
ore,  in  the  form  of  razor  blades,  containing  oxvgen  and  car- 
bon, are  not  uncommon  :  thefe  refemble  more  the  Elba  orft 
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than  any  other  variety ;  yet,  the  ftate  of  the  carbon  fo  much 
tefembling  tbfllle  plumbago,  fo  unlike  the  carbon,  which  the 
Elba  fpecimens  afford,  and  fo  widely  different  from  that  ob- 
tained by  fulion,  together  with  the  fmallnefs  and  regidarity 
of  the  cryflals,  their  luftre  and  fuiifli  conftitute  a  wide  dif- 
ference between  thefe  two  ores. 

The  tine  red  oxyde  which  fo  much  refembles  cinnabar,  and 
which  is  found  in  abundance  upon  the  Elba  iron  ore,  ap- 
pears to  me  to  be  an  oxyde  of  iron  depofited  by  the  decom- 
polition  of  fulphat  of  iron.  Tlius  far  I  can  fay,  that  a  pow- 
der exa^Slly  fimilar  was  dcpofited  upon  the  furface  of  fome 
iron-Hones  expofed  to  a  high  temperature,  in  which  I  had 
afcertained  tlie  prefcnce  of  the  fulpliuric  acid,  llie  various 
fiiadcs  of  colour  which  appear  upon  the  Klban  ore,  exadlly 
tefemble  thofe  which  ni:iv  he  palTed  upon  ore,  iron,  or  fteel_, 
bv  expoiing  them  under  certain  degrees  of  heat  to  the  a6lion 
of  atmofphcric  air.  \i>  fraclure  is  mofl  evidently  vitrified, 
and  exactly  refembles  iron  fullv  combined  with  oxygen,  af- 
terwards reduced  by  fufio'i  to  an  opaque  and  very  ponderous 
glafs.  Like  the  Elban  ore,  fuch  vitrifications,  when  broken, 
dil'play  a  perfect  fiate  of  cr}-ftaliization. 

I  have  even  obtained  fpecimens  of  this  ponderous  lava  pcf- 
feflino-  a  variety  and  richnefs  of  colouring,  equal  to  many  o^ 
tlie  Elban  fpecimens. 

Though  the  agency  of  water  will  more  readily  explain  the 
ficucture,  cry^ftallization  and  depofition  of  foffils  in  general^ 
yet  there  are  circumftances  v.liich  moft  forcibly  <plalm  an  ex- 
ception. The  Elba  ore,  in  my  opinion,  is  one  :  I  conceive  it 
to  be  iron  oxydated  in  fulion  by  the  combination  of  a  quan- 
tity of  oxygen,  from  i'S  to  24  per  cent,  incluiivc  of  a  fmall 
portion  of  carbon,  to  which,  either  at  the  time,  or  by  a  fub- 
fequent  procefs,  fome  volatile  mixtures  have  been  added.  In 
a  more  proper  place  I  ihall  minutely  enter  into  the  nature 
and  analyfis  of  this  beautiful  ore  of  iron.  I  fhall  only  here 
exhibit  fome  funple  relults  obtained  from  it  when  comparing 

it  vvitli  other  ores  of  iron. 

The 


On  Tr unary  Ores  rjf  Iron,  orf'y 

The  form  and  appearance  of  the  niafs  of  this  ore  much 
refembles  the  exceflively  faturated  fpecimens  of  crude  iron 
and  plumbago,  defcribed  in  my  paper  upon  the  principles  of 
iron  and  fleel^  with  an  allowance  in  the  former  for  its  long 
expofure  to  the  tarnif])ing  effeas  of  water  and  other  ele! 
ments  :  the  agency  of  thefe  has  conferred  a  variety  of  colours 
in  flowers,  though  the  principal  colouring  of  the  ore  feems  to 
have  been  the  effecls  of  oxygen  combined  with  the  iron  at 
certam  degrees  of  heat :  in  its  raw  ftate  the  magnet  has  little 
power  over  it.     Of  this  ore  pulverifed  (which  poirelfed  a  fine 
reddifh  brown  colour,   interfperfed  with  fliining  fpecula  of 
magnetic  iron  ore,   refembling  plumbago  produced  in  the 
fmelting  furnace),  I  threw  into  an  iron  velTel  heated  to  red- 
iiefs  80  grains  :  a  gas  was  difengaged,  which,  from  its  fmell, 
I  concluded  was  carbonic  add  gas,  for  I  had  not  at  hand  a 
proper  apparatus  or  lime-water  to  try  it  with  :  the  ore  deep- 
ened during  ten  minutes  expofure,   without  changing  the 
fplendor  of  the  fmall  fpecula;  when  cooled,  it  was  found  to 
have  loft  2  grains  -  2-25  per  cent. 

I  next  introduced  into  a  clofe  veOel,  in  fmall  pieces,  315 
grains,  and  expofed  them  to  torrefaclion  for  four  hours  in  a 
bright  red  heat :  the  refidue  weighed  282  ;  fo  that  there  were 
loft  of  carbonic  acid,  and  perhaps  a  little  water,  33  grains  =: 
107  per  cent.     The  fine  red,   brown,  and  purple  colours, 
were  now  totally  annihilated  ;  a  Hightly  coloured  powder  was 
attached  to  the  ftopper  of  the  veflelj  the  ore  was  now  of  a 
dull  blueifh  colour,  much  frittered,  granulated,  but  not  pul- 
verulent: the  magnet  in  this  ftate  polfefled  a  confiderable  de- 
gree of  influence  over  it,  but  by  no  means  in  proportion  to 
the  quantity  of  iron  which  it  contained— not  even  equal  to 
what  it  has  on  common  iron-ftones  :  from  this  circumftance 
I  inferred,  that  a  confiderable  quantity  of  oxygen  ftill  remain- 
ed fixed  with  the  metal.     In  order  to  afcertain  this,  I  intro- 
duced the  laft  produa,  weighing  282  grainy  into  a  clofe  vrf- 
fel,  mixed  with  charcoal  duft :  the  mixture  was  expofed  for 
nearly  ten  hours  to  a  bright  red  heat;  the  ore  being  then  fe- 
^^^^••^^'^-  A  a  parated 
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parated  from  the  charcoal,  wafhed  and  dried,  weighed  22a'5^ 

the  charcoal  having  taken  up  59*5  grains  =  21  per  cent. 

In  this  {late  the  ore  had  loft  all  its  colour,  and  had  afifumed 
a  whitiili  limey  tinge;  had  increafed  in  bulk,  and  become 
frittered,  yet  polTeffinga  confiderable  degree  of  continuity: 
when  the  fmalleft  degree  of  friclion  was  applied,  the  metal 
brightened,  and  Ihewed  a  beautiful  difengaged  ftate  of  mal- 
leable iron;  the  pieces  eafily  connecled  under  a  welding  heat, 
and  received  with  facility  impreflions  from  the  hammer;  it 
now  adhered  in  great  abundance  to  the  magnet.  The  fmall 
portion  of  lime,  nearly  equal  to  two  parts,  which  was  ftill 
interfperfed  with  it,  effervefced  in  acids ;  but  the  iron  re- 
mained without  exciting  agitation.  The  pradical  analyfis  of 
this  fpecimen  of  the  Elba  ore  may,  for  the  prefent^  be  thus 

itated : 

Water,  carbonic  acid,  and  other  volatile  mixtures,  driven 

off  by  torrefa8:ion  -  -  io'7 

OxA^gen  (taken  up  by  the  charcoal)  -         21 '2 

Lime  -  -  *  ^ 

Iron  -  -  -  -        65-1 

100  parts. 

The  fpecific  crravities  of  the  various  ftates  of  this  ore  are 
as  follows: — In  the  raw  ftate,  4-317— Torrefied,  4-000— 
De-oxygenated,  malleable,  much  frittered,  2-460. 

In  th€  fubfequent  part  of  this  paper,  I  ihall  confine  my- 
feif  chiefly  to  thofe  primary  ores  ufed  in  Britain  for  the  pro- 
duction of  crude  iron.  The  effefts  produced  by  fuch  ores, 
when  fufed  aloi^^e,  are  only  to  be  learned  in  this  countr)^,  at 
thofe  iron- works  where  the  charcoal  of  wood  is  ufed.  The 
number  of  charcoal  furnaces  however  are  decreafing;  and 
thofe  at  prefent  ufed  as  fuch,  are  not  fuppiied  with  wood  for 
one-third  of  the  year.  Thefe  ores  are,  in  the  charcoal  fur- 
nace, capable  of  producing  crude  iron  of  all  the  variolas  de- 
grees of  carbonation.  Since  the  invention  of  coak  pig-iron, 
the  proprietors  of  ihtft  furnaces  have  confined  their  manu- 

fadur^ 
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Faaiire  to  the  forge  pig,  or  oxygenated  crude  iron,  part  of 
which  is  ufcd  to  make  a  fine  quahty  of  bar-iron  for  the  pur- 
pofe  of  manufacturing  into  wire  :  for  this  end  fome  of  the 
manufaaurers  prefer  carbonated  iron,  from  which  to  fabri- 
cate their  bars,  in  order  that  a  great  fliare  of  duaihty,  ela- 
fticity  and  ftrength  may  conjointly  be  united.  Britifli  bar- 
iron,  thus  manufaaured,  far  exceeds  the  fineft  foreign  marks, 
in  its  aftonifliing  duaihty  in  the  wire-drawer's  gauge. 

When  primary  ores  of  iron  are  introduced  into  the  pit- 
coal  blaft  furnace,  forming  by  weight  a  confiderable  propor- 
tion of  the  mixture,  with  the  ufual  proportion  of  coaks,   the 
refult  is  always  oxygenated  crude  iron,  unfit  for  any  purpofe 
but  the  forge  manufaaure.  Experience,  therefore,  has  taught 
the  fmelter  to  ufe  them  in  fmall  quantities,  proportioned  to 
the  meafure   of  iron-ftone  applied  at  each  charge  of  mate- 
rials.    Some  have   renounced  the  ufe  of  Cumberland  and 
Lancafhire  ores,  as  being  incompatible  with  the  exiftence  of 
good  melting  pig-iron ;  and  the  advocating  for   or   againft 
their  ufe  is  at  prefent  a  matter  of  local  opinion.     So  much 
is,  however,  decided   regarding  them,  that  primary  ores  of 
iron  m  any  proportion  will,  when  improperly  applied,   pro- 
duce oxygenated  crude  iron;  that  iron-ftone,'  properly  pro- 
portioned with  coaks,  aifords  the  fineft  quality  of  crude  iron^ 
and,  in  the  iron  trade,  it  is  ftill  a  defideratum,  whether  Cum- 
berland and  Lancafliire  ores,  when  fmelted  with  pit-coal, 
will   afford  in  the  large  way  a  quality  of  pig-iron  equal  to 
that  prefently  made  from  iron-ftone.     On   this  interefting 
fubjea  I  fliall  make  a  few  obfervations.     I  deem  it  intereft- 
ing, fmce,  in  many  places  on  the  coaft  of  Scotland,  coal  is 
to  be  found  in  great  quantity,  where  as  yet  a  fufficient  quan- 
tity of  iron-ftone  has  not  been  dilcovered,  or  which  from  ap- 
pearances  likely  never  may  :  in  fuch  fituations,  favoured  by  a 
ready  communication,  either  to  import  materials,  or  to  vend 
raw  or  manufaaured  produas,  the  Cumberland  and  Lan- 
cafhire ores  might  be  purchafed  .-^nd  ufed  with  great  econo- 
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!,n-    provided  the  great  end  could  be  anfwered  of  obtainmg 
in;m  then,  crude  .rou  of  all  the  various  degrees  of  earbonatvou 
Thefe  ore.,  either  iu  a  raw  or  calcined  ftate,  being  much 
richer  in  n-on-nearlv  double-than  the   average  mafs  ot 
iron-ftones,  arc  in  the  blaft  furnace  more  fufible,  from  their 
fuperior  richnef.  ;  they  defeend  fo  rapidly  to  the  bottom  of 
the  furnace,  through  the  ftrata  of  ignited  coaks,  that  time  is 
not  given  for  imbibing  the  carbonic  principle ;  part  of  the 
i,on  is  feparated  highly  oxygenated,  and  part  of  it  runs  oft 
precipitated  in  oxvgen,  and  united  with  the  fcor.a  or  fafed 
!arths.     When  this  is  found  to  be  the  cafe,    and  which  is 
eafilv  known  by  the  fracture,  weight,  and  blacknefs  of  the 
lava-were  the  manuiadurers  to  add  a  farther  proportion  ot 
fud  to  take  up  the  remaining  oxygen,  then  the  whole    or 
nearly  the  whole  of  the  metal  would  be  revived ;  ftiU  .t 
would  poffefs  a  white  fraaure.     Were  the  Cumberland  and 
Lancafcire  ores  folely  uled  with  pit-coal,  were  they  depru^d 
of  their  iron,  and  agam  that  iron  revived,  though  poffeffed 
of  a  hidrlv  oxygenated  fraaure,  the  great  objed  would  be 
halfefleaed;  f^r  it  is  obvious,  that  in  this  cafe  the  furnace 
',d  the  quality  of  iron,  are  in  the  fame  ftate  with  a  blaft 
;urnace,  affording  a  fimilar  quality  of  metal  where  iron-ftone 
,nd  pit-coal  coaks  only  are  ufed.     In  the  latter  cafe  a  mall 
addit  onal  portion  of  tuel,  per  charge,  enables  the  metal  to 
take  up  a  part  of  the  carbon  aftbried  by  the  fuel  =  the  fradur 
of  the  metal  is,  bv  this  combination,  ormixture   changed 
from  white  to  ,rev  blue;  its  afllimption  of  this  colour  is  ,n 
;:,portion  to  the  «tra  quantity  of  ftiel.    From  this  fact,  and 
lorn  the  pariiv  of  fituation,  I  conclude  that  by  a  fimil  r 
treatment-the  additional  fuel  being  alway. proportioned  t. 
the  weight  of  metal  in  the  ore-the  metal  of  fuch  ores  might, 
be  revised  fufficientlv  carbonated  for  any  purpofe ;  though, 
Iqueftionnot,  pofleiVed  of  peculiar  characleriftic  propertied, 
.vhich  would  diftinguifli  this  metal,  in  a  greater  or  kf=      - 
grce.  from   that  obtained   from  iron-ftones  treated  in  tlu 
fanic  manner.  Accuftomed 
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Accuftomed  to  apply  the  ores  by  weight,  a  determinate 
quantitv  is  freqiieiitly  introduced  into  the  furnace  without 
advertincr  to  its  fuperior  richnefs  in  iron,  and  the  confequcnt 
extra  proportion  of  fuel  nccelTarv  to  take  up  its  relative  pro- 
portion of  oxvgcn.  The  nature  and  confequenccs  of  this 
will  be  better  underfiood  bv  the  following  example ;  firlt 
premiiing,  that  the  quantity  of  oxygen — which  is  the  great 
evil  to  be  got  rid  of — exifts  in  a  jufl  proportion  to  the  quan- 
tity of  iron.  Suppofe  then  a  blafl  or  fmelting  furnace, 
burdened  in  the  following  manner  as  to  coaks  and  iron-ltonc: 
Coaks  400  lb. — Torrefied  iron-ftone  of  various  qualities 
420  -  820  :  let  this  quantity  be  fuppofed  to  yield  in  theblaft 
furnace  40  per  cent,  then  each  charge  will  vicld  168  lb. 
Let  it  alfo  be  fuppofed  that  this  proportion  of  materials  af- 
forded fuper- carbonated  iron;  in  this  cafe  there  was  prefent, 
not  onlv  a  fufficient  quantity  of  carbon  to  take  up  the  oxy- 
gen contained  in  the  ore,  but  Inch  an  abundance  as  to  unite 
with  the  iron  and  to  form  plumbago.  Should  it  be  v.iihed 
to  reduce  the  quality,  or  to  increafe  the  quantity  of  the  pi<r- 
iron,  bv  rendering  it  lefs  carbonated  ;  and  Ihould  this  be 
effetled  by  adding  to  the  above  mixture  a  fmall  box  of 
•Cumberland  ore  containing  60  lb.,  then  a  portion  of  iron, 
with  its  accompanying  oxygen,  (fuppofmjr  the  ore  to  yield  in 
the  blaft  furnace  ^^  per  cent.)  would  be  thrown  into  the 
furnace  equal  to  33  lbs.:  and  the  total  produce  of  iron,  per 
charge,  would  be  168  +  33-201  pounds,  makino-  a  fum 
nearly  equal  to  f  of  the  ofiginal  quantity.  Tliis  portion 
would  of  courfe  require  -'  of  additional  fuel  to  prefene  the 
original  quality  of  the  metal :  it  is  even  prefumablc  tliat 
the  proportion  of  coaks  increafes  in  a  greater  ratio,  owincr  10 
the  fpeedy  defcent  of  the  ore  through  the  furnace  :  this  in- 
creafe may  be  fairly  eftimated  as  5  to  8.  The*quantit^•  of 
fuel  being  now  too  little  to  take  up  all  the  oxvgen,  pa;t  of  the 
metal  remains  unrevived,  and  flows  out,  minutclv  divided, 
and  interfpcrfed  through  tlie  fcoria,  in  ihe  liate  of  an  oxvde; 
the  feparatt'd  metal,  deprived  of  iis  original  portion  of  char- 
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coa]^  ifTues  from  the  furnace  highly  oxygenated — a  num- 
ber of  globules  deflagrating  fo  foon  as  it  comes  in  conta^l 
with  the  air. 

If,  in  order  to  correal  the  quality  of  the  iron^  a  portion  of 
the  iron-ftone  is  taken  oflf- i  box,  or  60  lb.  let  the  produce 
of  this  weight  be  eftimated  at  40  per  cent,  then  the  quantity 
of  metal  taken  from  the  total  2Ci,  will  be  equal  to  24, 
leaving  for  metal  produced  at  each  charge  177  lbs.  inftead 
of  168^  as  in  the  former  cafe  when  the  iron  was  fuper-car- 
bonated. — -Additional  quantity  of  metal  —  9  lbs. 

Quantity  of  concrete  oxygen,  reckoned  at  22  per  cent. 
nearly  equa.  to  2  pounds  weight. 

Small  as  this  quantity  may  appear  to  be,  yet,  on  many 
Cccafions,  a  furnace  will  not  admit  of  the  addition  without 
altering  the  quality  of  its  iron  from  the  one  extreme  to  the 
other.  The  manufacturer,  therefore,  finding  his  operation 
with  ores  fo  fubtle  and  precarious,  frequently  abandons  their 
ufe,  in  the  firm  belief  that  their  application,  in  quantity,  is 
incompatible  with  the  exillence  of  good  melting  pig-iron  ; 
whereas,  had  the  ore  received  a  proportion  of  fuel  adequate 
to  its  fuperior  richnefs,  it  is  at  Icaft  queftionable  whether  the 
exaft  fame  confequences  would  have  been  entailed  :  even  in 
the  cafe  of  iron-ftones,  the  manufaclurer  ouoht  to  confider 
the  quantity  of  iron  contamed  in  the  ore,  as  alfo  the  nature 
of  the  various  mixtures,  in  order  to  enfure  to  himfelf  a  pro- 
duce of  carbonated  crude  iron. 

There  are  two  ways  which  would  moft  likely  be  attended 
with  the  happio^ft  efre(£ls  in  producing  melting  pig-iron  from 
primary  ores  of  iron  with  pit-coal,  advantageous  to  indivi- 
duals, and  to  the  improvement  of  the  buiinefs  in  general : 
the  one,  by  a  procefs  fimilar  in  its  principles  of  preparation 
to  that  at  prefent  praAifed  for  iron-ftones  ;  the  other,  by  de- 
pxygenating  the  ore  before  it  is  introduced  into  the  blafl 
furnace.  To  enfure  fuccefs  in  the  former  of  thefe  operations, 
the  following  requifites  would  be  neceffary. 

ift.  A  narrow  conftru^led  furnace,  of  an  unufual  height,  in 

5  defcendin^ 
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defccndlng  through  which^  the  ore,  previous  to  fulion,  would 
be  expofed  to  a  long  cementation  in  contael  with  the  coal;  by 
which  means  the  carbonaceous  or  tufible  principle  would 
be  conveyed  to  the  metal  in  quantity^  and  its  quality  thus 
conftituted  previous  to  feparation. 

2nd.  The  column  of  air  necelTary  in  this  cafe  would  require' 
to  be  cool,  denfe,  and  quickly  impelled ;  the  diameter  of 
the  difcharging  pipe  not  to  exceed  3^  inches,  but  the  column 
of  blafi  able  10  fupport  6,  6|,  or  7  inches  of  mercury. 

3rd.  In  the  application  of  the  ore  itfelf  great  attention 
ought  to  be  given  to  the  quantity  of  iron  contained,  as  alfo 
to  the  quantity  of  oxygen  combined  with  it,  in  Drder  that 
a  quantity  of  coaks  might  be  applied  adequate  to  what  a 
fimilar  portion  of  iron  would  require  in  ufing  iron-ftone. 

4th. The  ore  fliould  be  dried  in  a  red  heat,  that  what  portion 
of  water  and  fulphur  it  contained  might  gently  be  diffipated ; 
care  to  be  taken,  however,  to  prevent  a  high  degree  of  heat, 
that  a  greater  quantity  of  oxygen  from  the  atmofphere  mi^ht 
not  be  united  to  it. 

5th.  It  would  be  highly  proper  to  reduce  the  ore  to  fmall 
pieces  :  this  would  not  only  greatly  facilitate  the  efcape  of 
the  water  and  fulphur  by  diminifhing  the  points  of  conta6l, 
but  alfo,  by  expofing  a  larger  furface,  enable  the  ore  in  the 
finelting  furnace  to  take  up  the  coally  principle  with  greater 
facility ;  the  pieces  not  to  exceed  \  or  ^  of  an  inch  in  their 
thinneft  diameters. 

6th.  The  earthy  mixtures  of  ores  being  chiefly  filiceous, 
the  application  of  pure  calcareous  earth  as  a  flux  or  foU 
vent  would  be  requilite  3  and,  according  to  exiftent  circum- 
ilances,  a  lime-ftone,  containing  fine  clay,  (lightly  coloured 
by  the  prefence  of  the  oxyd  of  iron,  might  be  ufed :  the 
bulk  of  the  pieces  of  lime-fl:one  ought  alfo  to  be  a  matter  of 
attention,  and  fhould  not  greatly  exceed  the  ore  in  II ze. 

In  the  end,  fhould  an  alTuciation  of  ihefe  requiiites  pro- 
duce the  defired  efTeiiSl,  and  crude  iron  of  all  the  various 
degrees  of  carbonation  be  obtained  from  primary   ores  of 
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iron,  it  would  render  many  fituations  in  this  countr}-  eligible 
for  iron-work?,  which  are  at  prefent  onlv  fo  on  account  of 
the  imnienfe  profufion  of  coal  with  which  thev  abound ;  it 
would  call  into  profitable  exiftence  the  iron  contained  in 
thefc  vaft  and  extenlive  mines  of  Cumberland  and  Lan- 
cafliire;  confer  fpirit  and  activity  on  the  manufa6lurer  and 
the  landed  proprietor,  in  a  general  fearch  after  fo  profitable 
and  ufefiil  a  mineral ;  and  would  tend  to  throw  new  and 
ample  light  upon  many  valuable  ores  of  various  natures, 
which  at  this  time  lie  dormant,  unexplored,  and  unappre- 
ciated. 

The  fecond  method  likely  to  fucceed  in  fabricating  melting 
pier-iron  from  primarv  ores  would  be  to  fubject  them  to  de- 
oxygenation  in  the  moit  economical  way ;  not  feverely,  fo 
as  to  change  them  into  malleable  iron,  but  in  a  manner 
Vv  hich  would  ftili  render  them  fufficiently  fufible.  The  de- 
privation of  oxv2:en  in  this  manner,  w-ould  enable  the  car- 
bonaceous principle  to  take  immediate  effeti-l,  by  penetrating 
the  ore,  and  conftituting  real  fufibility  :  it  is  even  probable 
that  the  quantity  of  fuel  ufed  to  efiecl  this,  in  fuch  fimple 
confirufted  furnaces  as  might  be  found  anfvverable,  would 
afterwards  be  faved  in  the  fmelting  furnace,  and  the  ore 
rendered  equallv  cheap  in  this  ftate  as  when  raw — befides 
the  ixrcat  point  in  obtaining  the  wiflied  for  quality  of  iron. 

The  coaly  matter  requifite  to  ftratify  the  ore — previous  to 
de-oxvcrenation — would  be  the  duft  afforded  bv  the  coals  in 
the  prefent  mode  of  coaking;  and  which,  from  the  tender 
nature  of  the  coal,  exlfts,  at  lome  works,  in  great  quantities: 
it  is  of  no  real  value,  and,  by  paffing  it  through  fieves  to 
render  it  of  an  equality  of  fize,  it  might  be  ufed  to  imbed  the 
'  ore  without  any  other  preparation.  Such  matter  as  this  is 
capable  of  prote6ling  the  ore  for  a  much  longer  time  than 
would  be  requifite  in  this  operation  ;  charcoal -duft,  made 
from  pit- coal,  is  capable  of  withftandlng  a  heat  equally 
violent  as  charcoal-duft  from  wood,  without  being  fooner 
confumed  >    it  is  even  lefs  liable  to  be  defiroved  when  at 
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any  time  in  conta6l  with  external  air,  either  in  the  proccfs 
of  cementation  for  Iteel,  or  in  tje  de-oxygenation  of  iron- 
ores.  Iron-ores  thus  Itralificdj  expofed  to  a  ftate  of  complete 
ignition,  would  in  8  or  10  hours  nearly  part  with  the  whole 
amount  of  mixtures,  including  oxvgen,  with  which  they 
were  combined  ;  the  ore  would  be  found  penetrated  with  a 
confiderable  portion  of  carbon,  and  the  metal  exiiting;  in  a  ftate 
nearly  difengaged.  Their  tendency,  however,  would  much 
depend  upon  the  various  mixtures  which  compofed  the  in- 
dividual ores;  their  lofs  of  weight,  their  properties  and 
appearance,  alfo  depending  upon  funilar  circinnrtances  with 
thofe  explained  in  the  preparation  of  iron-ftone  in  a  former 
paper. 

The  varieties  of  the  primary  ores  of  iron  found  in  this 
country  are  much  limited,  and  chiefly  poflefs  the  fame  ex- 
ternal chara6leriftic  forms — at  lealt  thofe  which  base  come 
within  my  knowledge — that  of  the  ifland  of  Iflav  excepted. 
Cumberland  and  Lancafliire  feem  to  be  the  two  great  depo- 
fits  for  this  mineral.  The  ore  of  the  former  is  found  ia 
large  maifcs,  fplintv,  and  globulatcd,  confiftino;  of  various 
kidncv  forms  and  haematites,  ftriated  and  fmooth,  of  blucifli 
and  reddilh  colours.  The  kidneys  are  frequently  large,  com- 
pofed of  fuccefiive  layers  encrulting  a  nucleus  of  coarfer 
ore.  The  fphnty  pieces  are  of  a  light  blueifli  colour,  and 
frequently  afford  the  moft  beautiful  fpecimens  of  various 
cryftals,  principally  of  a  whitifli  colour,  of  a  chalky,  and 
fometimes  of  a  pellucid  appearance;  alfo  garnet,  more  or 
lefs  intenfe,  and  green.  The  moft  common  fhapes  are  pen- 
tagonal and  hexagonal  pyramids,  with  truncated  bafes. 
Some  of  thefe  T  have  found  meafure  i  inch  at  the  bafe  : 
from  this  uncommon  fize,  down  to  the  moft  minute  forms 
imaginable,  the  fame  figures  are  found  pofTefTinof  puritT% 
tranfparency,  and  finifh  in  the  higheft  degree :  thefe  dalles 
are  of  a  whitifli  water  colour,  more  or  lefs  pellucid.  Garnet 
^coloured  cr)ftals  are  found  of  the  fame  fliape,  but  of  a  very 
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(mall  fize,  none  of  them  meafuring  more  than  ^^  ^^  ^^  inch 
upon  the  bafe. 

The  various  (liadcs  of  garnet,  yellow,  and  green  coloured 
cr}'ilals,  when  found  of  a  large  iize,  have  generally  aflumed 
the  form  of  a  prifm,  a  cube,  or  a  parallelopipedon  with 
flattened  edges  :  none  of  thefe,  however,  poffcfs  the  tranfpa- 
rency  of  the  pure  quartzofe  cryftal.  The  whole  of  thefe  forms 
are  found  in  chafms  in  the  large  maffes  of  fplinty  ore  ;  when 
the  cavity  is  broken  up,  the  groups  of  cr}'ftals  are  found 
occupying  all  its  lides,  and  proje6i:ing  their  tops  to  each 
other.  Not  unfrequently  clufters  of  cryftals  are  found  im- 
bedded in  a  thin  ftratum  of  beautifully  cryftalUfed  prifmalic 
iron-ore,  obedient  to  the  magnet,  and  polfeffed  of  the  moil 
fplendid  dazzling  colours. 

The  Lancafhire  ore  is  compofed  of  fmaller  mafles,  fofter^ 
and  of  a  more  greafy  appearance  \  there  are,  however,  in  it 
all  the  former  variety  of  cryftals,  though  of  a  fmaller  fize. 
The  quality  of  this  ore  is  alfo  much  preferred  in  the  blaft  fur- 
nace, whether  in  the  procefs  with  pit-coal  coaks,  or  \^■ith 
the  charcoal  of  wood.  This  partiality  is  owing  to  the  mix- 
tures in  it  being  more  favourable  to  the  exiftence  of  carbon 
in  the  blaft  furnace  :  clay,  and  not  unfrequently  calcareous 
cryftals,  are  found  in  this  ore ;  whereas  the  earthy  mixture 
of  the  Cumberland  ore  is  chiefly  liliceous,  with  a  fmall  por^ 
tion  of  fulphur.  Both  of  thefe  ores,  in  the  kidney  variety, 
contain  fine  fpecimens  of  foffile  plumbago. 

In  feveral  places  in  Scotland  iron  ores  have  been  difco- 
vered  refembling  in  point  of  appearance  thofe  of  Cum- 
berland and  Lancafnire  :  fome  individual  pieces  as  rich  in 
iron,  but  the  average  quality,  as  to  contents  in  iron,  infe- 
rior. The  quantity  hitherto  found  has  been  fo  fmall,  and  its 
locality  fo  infulated,  that  it  has  never  been,  to  the  manu- 
facturer, an  object  of  attention,  nor  of  farther  fearch  to  the 
proprietor.  In  the  Weft  Highlands  fome  tranfient  veins 
have  been  found,   but  their  irregularity  of  difpofition  has 
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hitherto  prevented  their  fpurce,  or  principal  mafs;,  from  be- 
ing explored. 

A  vein^  \vhich  indicated  a  large  field  of  fupply,  was  fome 
years  ago  traced  in  the  neighbourhood  of  Muirkirk  iron- 
works, and  its  courfe  followed  for  feveral  miles.  7  he  kidney 
pieces  of  this  ore  are  fully  as  rich  and  ponderous  as  thofe  of 
the  Cumberland  vein. 

Salifbury  Craggs,  in  the  neighbourhood  of  Edinburgh^ 
afford  alfo  fome  \  eiy  good  fpccimens  of  an  irregular  vein^ 
which  ftill  remains  imtraced ;  apparently  the  fame  ore  li 
found  on  an  eflate  belonging  to  the  family  of  Dimdonald, 
called  La  JNIancha,  lo  miles  fouth  of  Edinburgh ;  the  lands 
of  Cranfton  alfo  afford  a  fimilar  ore  :  the  quality  of  the  ore, 
in  both  of  thcfe  places,  may  be  reckoned  upon  the  average 
to  yield  42  per  cent,  of  iron. 

I  have  feen  fome  verv  fine  fpecimens  of  iron-ore  picked 
up  in  different  parts  of  Fifefliirc,  where  no  vein  could  pofTi- 
bly  be  difcovered. 

The  fineft  Scotch  ore  I  have  feen,  and  which  poffefTes 
mixtures  congenial  to  the  exiflence  of  carbon  in  the  blaft 
furnace,  is  found  in  the  Ochil-liills,  not  above  two  miles 
from  the  Devon  iron-works.  This  ore  is  foft,  loofely 
ftriated,  of  a  reddifh  colour,  not  very  ponderous,  but  pof- 
fc{!ing  a  fuperi or  quantity  of  iron. 

The  iron  ore  of  the  ifland  of  Iflay  is  found  regularly 
flratitied,  and  refembles,  in  pomt  of  depofition,  the  Nor- 
wegian and  Danidi  ores.  The  flrata  are  almoft  vertical, 
and  are  found  imbedded  in  a  loofe  ochrcous  earth  furround- 
ed  with  foil  :  the  fradture  of  this  ore  partakes  of  the  nature 
of  the  imbedding  earth ;  it  abounds  with  fliining  fpecula 
refemblingfilex,  but  Vvhich,  upon  clofer  examination,  prove 
to  be  plates  of  Ihghtly  magnetic  iron-ore. 

Having  thus  fhortly  enumerated  fome  of  various  indica- 
tions of  the  exiftence  of  iron-ore  in  Britain,  I  (hall  fubjoin 
^he  treatment  of  two  of  them  widely  different  in  their  foflile 
^^pofuion,  their  appearance,  and  their  component  parts ; 
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thefe  {liall  be^  the  ore  of  the  ifland  of  Iflay,  and  the  Cumber- 
land iron-ore. 

Of  the  former  I  pulverifed  872  grs.  which  I  threw  into  an 
iron  vei^'il  of  a  red  heat.  In  i !  minutes^  during  which  time 
no  fenfible  Imell  wasdifengaged,  the  powder  afTumed  a  com- 
plete change  of  colour^  and  loft  in  weight  12  grs.  The  ore 
was  again  returned  into  the  furnace^  and  expofed  to  a  bright 
red  heat  for  5  minutes,  in  which  time  it  loft  farther  28  grs. 
- — in  ail  40  grs.  — 4*58  per  cent. 

I  next  reduced  to  fmall  pieces  2700  grs.  of  this  ore^  and 
fubjefted  them  to  a  high  heat  for  8  hours,  partially  expofed 
to  air,  in  which  time  314  grs.  of  volatile  mixtures  were 
driven  off,  equal  to  11 '2  per  cent. 

The  ore  had  now  aflumcd  a  reddifh  blue  colour  3  had  be- 
come friable,  and  much  divided  ;  it  parted  in  fmall  granulated 
maffes,  like  the  fragments  of  quartz,  but  was  confiderably 
ma2:nctic.  The  fracture  was  rough,  full  of  afperities  ;  it 
did  not  effervefce  with  acids,  nor  had  it  acquired  any  fenfible 
inereafe  of  weight:  when  pulverifed,  the  fliining  fpecula 
were  moft  confpicuous,  and  very  magnetic .  Some  of  their 
furfaces,  by  avoiding  the  one  pole  of  the  magnet,  and  em- 
braciniT  the  other,  led  me  to  fuppofe  they  had  polarity.  In 
order  to  de-oxygenate  this  ore,  I  introduced  2040  grs.  in 
fmall  pieces,  mixed  with  charcoal,  into  an  iron  teft  luted 
with  clay,  and  expofed  the  mixture  to  a  high  red  heat  for 
ten  hours :  the  ore  then  feparatcd  from  the  charcoal,  and 
weighed,  was  found  to  have  loft,  of  volatile  mixtures  and 
oxygen,  456  grs.- 22*3  per  cent.;  from  which  deducting 
11-2  as  the  quantity  of  volatile  mixtures,  being  the  quantity 
loft  by  fimplc  torrefaclion  as  ftated  above,  there  remains  1 1  •  i 
per  cent,  for  oxvgen  taken  up  by  the  charcoal. 

In  this  ftate  the  ore  had  afiimied  a  blueiih  colour ;  had 

become  bulky  and  pulverulent,  without  exhibiting  the  fmalleft 

ftcrn   of  malleability  :  it  v.a?,    hov.ever,    fo   completely  dc- 

oxvo-cnated,    and  the  metal  fo  much  revived,  as  to  deflagrate 

with  the  rapidity  of  iron  filings, 

I  next 


On  Trhnary  Ores  of  Iron,  365 

I  next  expofed  of  this  ore  in  fmall  piees  to  a  fimilar  tem- 
perature, in  an  open  vefTel,  -  -  1804-2  grs. 
After  eight  hours  the  fragments  weighed     '  -      2260 

Gained  in  weight,  by  the  combination  of  oxygen,  455-8  grs. 
equal  to  25*2  per  cent,  of  de-oxygenated  ore^  and  to  19*6  of 

raw  ore. 

The  mao-netic  virtue  fo  eminently  manifeftcd  in  this 
ore  was  now  totally  loft,  and  the  individual  pieces  had  ac- 
quired a  fenfible  increafe  of  weight.  From  this  ore  I  ob- 
tained, by  fufion,    a  button  of  oxygenated  crude  iron,  ec^ual 

to       '     -        -  -  -  5^-5 

Oxygen  taken  up,  as  above  -         ii-i 

Water  of  cry ftallifation         -  -         1 1*2 

Earths,  chiefly  filex  and  clay,  -         12-2 

100  parts. 
The  foecific  gravity  of  this   fpccimen  I  found  to  be — in  a 
raw  liate,  3-370  5  de- oxygenated,  3-060  ;  oxy dated  and  com- 
bined wiih  25-2  per  cent,  oxygen,  4-000. 

Of  the  many  experiments  I  have  made  upon  the  Cum- 
berland iron-ore,  the  following,  at  the  prefent  time,  may 
•ferve  as  a  comparative  treatment  with  others.  Of  this  ore, 
pulverifed,  I  threw  into  a  red  hot  veflel       -  218-5  grs. 

Inftantly  a  blue  flame  arofe,  and  hovered  nearly 
half  a  minute  upon  the  furface  of  the  powder  : 
the  fmell  was  fulphureous,  penetrating,  and 
ftrong :  the  powder,  after  5  minutes,  was  taken 
out,  and  weighed  -  -  212'^ 

Loft  of  water  and  fulphuric  acid  -         -         6  grs. 

The  colour  was  confiderably  deepened,  and  the  mafs  had  ac- 
quired a  minute  portion  of  magnetic  obedience. 

I  next  torrefied,  of  this  ore,  in  an  open  teft,    -     2086  grs. 
After  a  bright  heat  of  eight  hours,  the  refidue 
weighed     "^      .  ••  -  -  1961 

Total  lofs  of  water  and  fulphur  -  125  grs, 

7  '-'^- 
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In  order  to  de-oxygenate  this  ore_,  I  introduced^  mixed 
with  charcoal^  into  an  open  velTel,  -  2894  grs. 

This  mixture  was  expofed,  under  a  high  heatj 
for  ten  hours :  when  the  ore  was  feparated  from 
the  charcoal^  it  weighed  -  -  2069 

Total  lofs  of  volatile  mixtures  ^28*5  per  cent.  825  grs. 

In  this  fliort  time  the  whole  mafs  had  become  malleable, 
highly  polifhed,  and  was  finely  converted  :  when  heated, 
the  pieces  welded  together,  and  v/ere  eafily  drawn  into 
fmall  rods  of  good  malleable  iron; 

In  another  experiment  I  expofed,  of  the  de-oxygenated  ore^ 
to  a  ftill  higher  degree  of  heat  than  the  former,     1 841  ^5  grs. 
The  mafs,  when  cool,  weighed  -  2489 


Gained  in  weight,  by  the  combination  of  oxygen,  6^y^  grs. 
equal  to  35' 16  of  de-oxygenated  ore,  or  25*14  of  raw  ore. 

The  practical  analyfis  of  this  fpecies  cf  the  Cumberland 

ore    (a  mixture  of  kidney  and  hematites)    may   be   thus 
ftated ; 

Carbonated  crude  iron  obtained  in  the  affav 

furnace         -  -  -  -  64*^ 

Water  and  fulphur  -  -  6 

Oxvgen  taken  up  -  -  :J2'5 

"Elarths,  chiefly  filex,  ^  *  7 


100  parts, 


The  fpecific  gravities  of  the  various  ftates  of  this  fpecimefi 
i  found  to  be — in  a  raw  ftate,  4*6623  ',  de- oxygenated,  a«d 
inalleable,  6-30005  combined  with  oxygen,  5*1900; 
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IV.  Befcrlption  of  the  Licjha,  or  Lac  InJcB*,  By  Mr,  W. 
Roxburgh^  Surgeon  on  the  Madras  EJiabltJh merit. 
Communicated  by  Dr.  James  Anderson.  From  the 
Aiiatic  Refearches. 

OOME  pieces  of  very  freih-Iooking  Lac,  adhering  to  fmall 
branches  of  Mimofa  cinerea,  were  brought  me  from  the 
mountahis  on  the  20th  of  lait  month.  I  kept  them  care- 
fully, and  to-day,  the  4th  of  December,  fourteen  days  from 
the  time  thev  came  from  the  hills,  myriads  of  exceedinglv 
minute  animals  were  obferved  creeping .  about  the  lac,  and 
branches  it  adhered  to,  and  more  ftill  iflliing  from  fmall 
holes  over  the  furface  of  the  cells :  other  fmall  and  per- 
forated excrefcences  were  obferved  with  a  glafs  amongft  the 
perforations,  from  which  the  minute  infecls  iffued,  regularly 
two  to  each  hole,  and  crowned  with  fome  verv  fine  white 
hairs.  When  the  hairs  were  rubbed  off,  two  white  footf. 
appeared.  The  animals,  when  fingle,  ran  about  pretty 
brifkly,  but  in  general  they  were  fo  numerous  as  to  be  crowd- 
ed over  one  another.  The  body  is  oblong,  tapering  mod  to- 
wards the  tall,  below  plain,  above  convex,  with  a  doable,  o? 
fiat  margin  :  laterally  on  the  back  part  of  the  thorax  are  tv.o 
fmall  tubercles,  which  may  be  the  eyes :  the  bo4y  behind 
the  thorax  is  crolTed  with  twelve  rings :  legs  iix  ;  feeler^ 
(antennae)  half  the  length  of  the  body,  jointed,  hain^,  eacii 
ending  in  two  hairs  as  long  as  the  antennae  :  mmp,  a  whke 
point  between  tv;o  terminal  hairs,  which  are  as  long  as  tlie 
body  of  the  animal.  The  mouth  I  could  not  fee.  Oa 
opening  the  cells,  the  fubftance  that  they  were  formed  of  can- 
not be  better  defcribed,  with  refpedl  to  appearance,  than  by 
faying  it  is  like  the  tranfparent  amber  that  beads  are  made 
of:  the  external  co%'ering  of  the  cells  may  be  about  half  a 
line  thick,  is  remarkably  ftrong,  and  able  to  refift  injuries  *. 

*  This  difcovery  of  ^Ir.  Roxburgh  will  brin^  Lac  a  genus  into  tb€  daft 
Hemipt^ra  of  Liniweus, 
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the  partitions  are  much  thinner:  the  cells  arc  in  general  ir- 
resMlar  f  iuare,>,  nentacrons  and  hexaEfons,  about  an  eiMith 
of  an  inch  in  diameter,  and  one  quarter  deep  :  they  have  no 
communication  with  each  other.  All  thole  I  opened  during 
the  time  the  animals  were  ilTuing,  contained  in  one  half,  a 
fmail  bag  filled  with  a  thick  red  jelly-like  liquor,  replete  with 
what  I  take  to  be  eggs :  thefe  bags,  or  utriculi,  adhere  to 
the  bottom  of  the  cells,  and  have  each  two  necks,  which  pafs 
throuo'h  perforations  in  the  external  coat  of  the  cells,  form- 
ing the  fore-mentioned  excrcfcences,  and  ending  in  fome 
.very  fine  hairs.     The  other  half  of  the  cells  have  a  dillinft 
opening,  and  contain  a  white  fubftance,  like  fome  few  fila- 
ments of  cotton  rolled  together,  and  numbers  of  the  infefts 
themfelves  ready  to  make  their  exit.  Several  of  the  fame  in- 
fetls  I  obfcrved  to  have  drawn  up  their  legs,  and  to  lie  flat  : 
they  did  not  move  on  being  touched,  nor  did  they  fliow  any 
ligns  of -life  with  the  grcateft  irritation. 

December  5.  The  fame  minute  hexapedcs  continue  ifluing 
from  their  cells  in  numbers  :  they  are  more  lively,  of  a 
deepened  red  colour,  and  fewer  of  the  motionlefs  fort.  To- 
day I  faw  the  mouth  :  it  is  a  flattened  point  about  the  middle 
of  the  brcaft_,  which  the  little  animal  proje6ls  on  being  com- 
prefled. 

Decemher  6.  The  male  infecls  I  have  found  to-day  :  a 
few  of  them  are  conflantly  running  among  the  females  mod 
a6tively :  as  yet  they  are  fcarce  more,  I  imagine,  than  one 
to  5000  females,  but  twice  their  fize.  The  head  is  obtufe; 
eyes  black,  very  large ;  antennie  clavated,  feathered,  about 
y  the  length  of  the  body :  below  the  middle  an  articulation, 
fuch  as  thofe  in  the  legs  :  colour  between  the  eyes  a  beautiful 
iliining  green  :  neck  very  fhort :  body  oval,  brown:  abdo- 
men oblong,  the  length  of  body  and  head :  legs  fix  :  wings 
membranaceous,  four,  loiiger  tiian  the  body,  fixed  to  the 
iidts  of  the  thorax,  narrow  at  their  infertions,  growing 
broader  for  -  of  their  length,  then  rounded ;  the  anterior 
pair  is  tvv'ice  the  fize  of  the  pofterlor :  a  ftrong  fibre   ruii.^ 
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along  their  anterior  margins  :  they  He  flat,  hke  the  wings  of 
a  common  fly  when  it  walks  or  refts  :  no  hairs  from  the 
rump  :  it  fprings  moft  a6lively  to  a  confiderable  diflance,  on 
teing  touched  :  mouth  in  the  under  part  of  the  head  :  max- 
illas  tranfverfe.  To-day  the  female  infects  continue  ifluing 
in  great  numbers,  and  move  about  as  on  the  4th. 

December  y ,  The  {maW  red  infects  ftill  more  numerous, 
and  move  about  as  before  :  winged  infects,  ftill  verv  few^ 
continue  a«9:ive.  There  have  been  frefh  leaves  and  bits  of 
the  branches  of  both  Mimofa  Cinerca  and  Corinda  put  into 
the  wide  mouthed  bottle  with  them  :  they  walk  over  them 
mdifferently,  without  fhowing  any  preference,  or  inclination 
to  work  or  copulate.  I  opened  a  cell  whence  I  thought  the 
w^inged  flies  had  come,  and  found  feveral,  eight  or  ten, 
more  in  it,  ftruggling  to  fliake  off'  their  incumbrances  :  they 
were  in  one  of  thofe  utriculi  mentioned  on  the  4th,  which 
ends  in  two  mouths,  fhut  up  with  fine  white  hairs,  but  one 
of  them  was  open  for  the  exit  of  the  flies  ;  the  other  would 
no  doubt  have  opened  in  due  time ;  this  utriculus  I  found 
now  perfe6lly  dry,  and  divided  into  cells  by  exceeding  thin 
partitions.  I  imagine,  before  any  of  the  flies  made  their 
efcape,  it  might  have  contained  about  twenty.  In  thefe  mi- 
nute cells  with  the  living  flies,  or  whence  thev  had  made 
their  efcape,  were  fmall  ^vy  dark-coloured  comprefled  grains, 
which  may  be  the  dried  excrements  of  the  flies*. 

*  The  Hindoos  have  fix  names  for  Lac  ;  but  they  generally  call  it  Lacfha 
from  the  multitude  of  fmall  infefts,  who,  as  they  believe,  difcharge  it  from 
<heir  ftomachs,  and  at  length  deftroy  tne  tree  on  which  they  form  their 
colonies  :  a  fine  Pippala  near  Crilhnanagar  is  now  aknoft  wholly  deftroy e 4 
by  them. — Note  by  the  PutsiDENX. 
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V.  Mayoiv  aiitlc'ipated:  or.  The  Difeoveries  of  HoOKE  f^- 
Lithe  to  the  Compojit'ion  of  our  Atmofphere.  Comviuni- 
cated  by  Dr.  Thornton,  Phvfician  to  the  General  Df- 
fejifary. 

HoOKE'sMicrographia  was,  by  the  Council  of  the  Royal 
Society,  ordered  to  be  printed,  November  23,  1664.— Speak- 
ing of  charcoal,  Hooke  obferves,   that    "  the  body  to  be 
Ghlrred  or  coaled  may  be  put  into  a  crucible,  pot,  or  any 
other  veffel  that  will  endure  to  be  made  red-hot  in  the  fire 
without  breaking,  and  then  covered  over  with  fand,  fo  as  no 
part  of  it  be  fuffered  to  be  open  to  the  air  ;  then  fet  into  a 
jrcod  fire,  and  there  kept  till  the  fand  has  continued  red  hot 
for  a  quarter,  half,  an  hour  or  two,  or  more,  according  to  the 
nature  and  bigncfs  of  the  body  to  be  coaled  or  charred;  tlien 
takincr  it  out'^f  the  fire,  and  letting  it  ftand  till  it  be  quite 
cold,^he  body  may  be  token  out  of  the  fand  well  charred 
'  and'ckanfed  of  its  wateriih  parts;  but  in  the  taking  of  \i 
out,  care  muft  be  had  that  the  fand  be  very  near  cold,  for 
elfe,  when  it  comes  into  the  free  air,   it  will  take  fire,  and 
readily  burn  away. 

"  This  may  be  done  alfo  in  any  clofe  veflel  of  glafs,  as  a 
vetort,  or  the  like ;  and  the  fevcral  fluid  fubftances  that  com^ 
over  maybe  received  in  a  fit  recipient,  which  v/ill  yet  further 
countenance  this  hypothefis  :  and  their  manner  of  charring 
wood  in  great  quantity  comes  much  to  the  fame  thing,  namely,- 
an  applic.ition  of  a  great  heat  to  the  body,  and  preferving  it 
.  from  the  fi-ee  accefs  of  the  devouring  air.  This  may  be  eafily 
"learned  from  the  Hiftory  of  Charring  of  Coal,  moft  excellently 
defcribed  and  publifhed  by  that  moft  accompliihed  gentle- 
man, Mr,  John  Evelyn,  m  the  100,  loi,  103  pages  of  his 
Svlva;  to  which  I  fnall  therefore  refer  the  curious  reader  that 
defires  a  full  information  of  it. 

''  Next,  we  may  learn  what  part  of  the  wood  it  is  that  is 
the  combi\ftible  m'i.tter;  for,  fince  we  Ihall  find  th^t  none,  or 
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ver}'  liule  of  thofe  fluid  fubftances  that  are  driven  over  into 
the  receiver  are  combuftible^  and  that  moft  of  that  which  is 
left  behind  is  fo,  it  follows,  that  the  folid  interftitia  of  the 
wood  are  the  combuftible  matter.  Further,  the  reafon  why 
uncharred  wood  burns  with  a  greater  flame  than  that  which 
is  charred,  is  as  evident,  becaufe  thofe  waterifli  or  volatile  parti 
iflliing  out  of  the  fired  wood,  every  way,  not  only  fliatter  and 
open  the  body,  the  better  for  the  fire  to  enter,  but,  iflTuing  out 
in  vapours  or  wind,  they  become  like  fo  many  little  seolipiles, 
or  bellows,  whereby  they  blow  and  agitate  the  fired  part,  and 
conduce  to  the  more  fpeedy  and  violent  confumption  or  dif- 
folution  of  the  body. 

^'^  Thirdly,  from  the  experiment  of  charring  of  coab 
(whereby  we  fee  that  notwithftanding  the  great  heat,  and 
the  duration  of  it,  the  folid  parts  of  the  wood  remain,  whilft 
they  are  prefer\'ed  from  the  free  accefs  of  the  air  undiflipated) 
we  may  learn,  that  which  has  not,  that  I  know  o^,  been 
publiflied  or  hinted,  nay,  not  fo  much  as  thought  of,  by  any; 
and  that  in  fhort  is  this. 

^^  Firft,  that  the  air  in  which  we  live,  move,  and  breathe, 
and  which  encompafl^es  very  many,  and  cheriflies  mofl;  bodies 
it  encompafles,  that  this  air  is  the  menftruum,  or  univerfal 
difl!blvent  of  all  fulphureous  *  bodies, 

^'  Secondly,  that  this  action  it  performs  not  till  the  body 
be  firft  fufficiently  heated,  as  we  find  requifite  alfo  to  the  dif- 
folution  of  many  other  bodies  by  feveral  other  menflruums. 
^^  Thirdly,  that  this  aclion  of  diflblution  produces  or  a:e- 
nerates  a  very  great  heat,  and  that  which  we  call  fire;  and 
this  is  common  alfo  to  m.any  diflblutions  of  other  bodies  made 
by  menitruums,  of  which  I  could  give  multitudes  of  inftance?. 
''  Fourthly,  that  this  adion  is  performed  with  fo  great  a 
violence,  and  does  fo  minutely  ad  and  rapidlv  agitate  the 
fmalleft  parts  of  the  combuftible  matter,  that  it  produces  in 

*  A  term  Avhich,  at  the  tinie  in  which  the  author  wrote,  meant  any  in- 
fiammahle  c:dv. 
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the  diaphanous  medmin  of  the  air,  the  aaion  or  pvire  of 

lio-ht,  \vhich,  what  it  is,  I  have  elfewhere  already  Ihewn. 

''  Fifthly,    that  the  diflblution  of  fulphureous  bodies   is 
made  by  a  fubftance  inherent,  and  mixt  with  the  air,  that  is 
like,  if  not  the  very  fame  with   that  which  is  fixt  in  falt- 
peter,  which  by  multitudes  of  experiments  that  may  be  made 
with  faltpeter,  will,  I  think,  moft  evidently  be  demonftrated. 
''  Sixthly,  that  in  this  diflblution  of  bodies  by  the  air,  a 
certain  part  is  united  and  mixt,  or  diflblved  and  turned  into 
the  air,  and  made  to  fly  up  and  down  with  it  in  the  fame 
manner  as  a  metalline,  or  other  body  diffolved  into  any  men- 
4  ftruums,  does  follow  the  motions  and  progrelTes  of  that  men- 
flruum  till  it  be  precipitated. 

"  Seventhly,  that  as  there  is  one  part  that  is  diflbluble  by 
the  air,  fo  are  there  other  parts  with  which  the  parts  of  the 
air  mixing  and  uniting  do  make  a  coagulum,  or  precipita- 
tion, as  one  may  call  it,  which  caufes  it  to  be  feparated  from 
the  air ;   but  this  precipitate  is  fo  light,  and  in  fo  fmall  and 
rarificd  or  porous  clutters,  that  it  is  very  volatile,  and  is  eafily 
carryed  up  by  the  motion  of  the  air,  though  afterwards,  when 
the  heat  and  agitation  that  kept  it  rarificd  ceafes,  it  eafily 
condcnfcs,  and  commixt  with  other  indiffoluble  parts,  it 
fticks  and  adheres  to  the  next  bodies  it  meets  withall ;  and 
this  is  a  certain  fait  that  may  be  extraaed  out  of  foot. 

'^  Eighthly,  that  many  indiflbluble  parts  being  very  apt 
and  prompt  to  be  rarificd,  and  fo,  whilft  they  continue  in 
that  heat  and  agitation,  are  lighter  than  the  ambient  air,  are 
thereby  thruft  and  carryed  upwards  with  great  violence,  and 
by  that  means  carry  along  with  them,  not  only  that  falme 
concrete  I  mentioned  before,  but  m^  terreftrial,  or  mdif- 
foluble  and  irrarifiable  parts,  nay,  many  parts  alfo  which  are 
diffoluble,  but  are  not  fuffcred  to  ftay  long  enough  in  a  fuf- 
ficientheat  to  make  them  prompt  and  apt  for  that  adion. 
And  therefore  we  find  in  foot,  not  only  a  part  that,  bemg 
.ontmued  longer  in  a  competent  heat,  will  be  diflblved  by 
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the  air,  or  take  fire  and  burn ;  but  a  part  alfo  which  is  fixt, 
terreftrial  and  irrarifiable. 

^'  Ninthly,  that  as  there  are  thefe  feveral  parts  that  will 
rarifie  and  fly,   or  be  driven  up  by  the  heat,  fo  are  there 
many  others,  that  as  they  are  indiffoluble  by  the  aerial  men- 
firuum,  fo  are  they  of  fuch  fluggiOi  and  grofs  parts,   that 
they  are  not  eafily  rarified  by  heat,  and  therefore  cannot  be 
raifed  by  it;  the  volatility  or  fixtnefs  of  a  body  feemino-  to 
confift  only  in  this^  that  the  one  is  of  a  texture,  or  has  com- 
ponent parts  that  will  be  eafily  rarified  into  the  form  of  air; 
and  the  other,   that  it  has  fuch  as  will  not,  without  much 
ado,  be  brought  to  fuch  a  conftitution ;  and  this  is  that  part 
w^hich  remains  behind  in  a  white  body  called  aflies,  which 
contains   a  fubftance,  or  flilt,  which  chymifts  call  alkali: 
what  the  particular  natures  of  each  of  tliefe  bodies  are,  I 
fliall  not  here  examine,   intending  it  in  another  place;   but 
(hall   rather  add,  that  thi^  hvpothefis  does  fo  exactly  ao-ree 
With  all  phasnomena  of  fire,  and  fo  genuinely  explicate  each 
particular  circumftance  that  I  have  hitherto  obferved,  that  it 
is  more  than  probable,  that  this  caufe  v/hich  I  have  affio-ned 
IS  the  true,  adequate,  real,  and  only  caufe  of  thofe  pheno- 
mena ;  and  therefore  I  {hall  proceed  a  little  flirther,  to  fliew 
the  nature  and  ufe  o^  the  air. 

"  Tenthly,  therefore  the  diflblving  parts  of  the  air  are  but 
few,  that  is,  it  feems  of  the  nature  of  tbofe  faline  men- 
ftruums  or  fpirits  that  have  very  much  flegme  mixt  with 
the  fpirits,  and  therefore  a  fmall  parcel  of  it  is  quickly 
glutted,  and  will  diflblve  no  more ;  and  therefore,  unlefs 
fome  frefli  part  of  this  menftruum  be  applied  to  the  body  to 
be  difTolved,  the  adion  ceafes,  and  the  body  leaves  to  be 
diflblved  and  to  fliine,  which  is  the  indication  of  it,  thouoh 
placed  or  kept  in  the  greateft  heat;  whereas  faltpetcr  is  a 
menftruum,  when  melted  and  red-hot,  that  abounds  more 
with  thofe  diffolvent  particles,  and  therefore,  as  a  fmall  quan- 
tity of  it  will  diflblve  a  great  fulphureous  body,  fo  will  the 
diflblution  be  very  quick  and  violent. 

B  b  3  "  There-^ 
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«  Therefore,  in  the  eleventh  place,  it  is  obfervable,  that, 
as  in  other  folutions,  if  a  copious  and  quick  fupply  of  frefh 
nienftruum,  though  but  weak,  be  poured  on  or  applied  to 
the  diffoluble  body,  it  quickly  confumes  it:  fo  this  men- 
ftruum  of  the  air,  if  by  bellows,  or  any  other  fuch  contri- 
vance, it  be  copioufly  applied  to  the  fliining  body,  is  found 
to  dilTolve  it  as  foon  and  as  violently  as  the  more  llrong 
menftruum  of  melted  nitre. 

^'  Therefore,  twelfthly,  it  feems  reafonable  to  think  that 
there  is  no  fuch  thing  as  an  element  of  fire  that  fhould  at- 
trad  or  draw  up  the  flame,   or  towards  which  the  flame 
fliould  endeavour  to  afcend  out  of  a  defire  or  appetite  of 
uniting  with  that  as  its  homogeneal  primitive  and  generat- 
ing element ;  but  that  that  fliining  tranfient  body  which  we 
call  flame,  is  nothing  elfe  but  a  mixture  of  air  and  volatile 
fulphureous  parts  of  diflbluble  or  combuftible  bodies,  which 
are  adino-  upon  each  other  whilfl:  they  afcend,  that  is,  flame 
fcems  to  be  a  mixture  of  air  and  the  combuftible  volatile  parts 
of  any  body,  which  parts  the  encompaflfmg  air  does  diflblve 
or  work  upon,  which  adion,  as  it  does  intend  the  heat  of 
the  aerial  parts  of  the  diff'olvent,  fo  does  it  thereby  further 
rarifie  thofe  parts  that  are  afting,  or  that  are  very  near  them, 
whereby  they  growing  much  lighter  than  the  heavie  parts  of 
.    that  menftruum  that  are  more  remote,    are  thereby  pro- 
truded and  driven  upward;  and  this  may  be  eafily  obferved 
alfo  in  diflblutions  made  by  any  other  menftruum,  efpeci- 
ally  fuch  as  either  create  heat  or  bubbles.    Now,  this  adion 
of  the  menftruum  or  air  on  the  diflbluble  parts,  is  made  with 
fuch  violence,   or  is  fuch,  that  it  imparts  fuch  a  motion  or 
pulfe  to  the  diaphanous  parts  of  the  air,  as  I  have  elfewhere 
fliewn  is  requifite  to  produce  light. 

''  This  hypothefls  I  have  endeavoured  to  raife  from  an  in- 
finity of  obi^rvations  and  experiments,  the  procefs  of  which 
would  be  nuich  too  long  to  be  here  inferted,  and  will  per- 
haps another  time  afl^ord  matter  copious  enough  for  a  much 
larger  difcourfe,  the  air  being  a  fubjea  which  (though  all 
^  the 
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the  world  has  hitherto  Hved  and  breathed  in^  and  been  un- 
converfant  about)  has  yet  been  fo  little  truly  examined  or 
explained,  that  a  diligent  enquirer  will  be  able  to  find  but 
very  little  information  from  w  hat  has  been  (till  of  late)  writ- 
ten of  it :  but  being  once  well  underflood,  it  will,  I  doubt 
not,  enable  a  man  to  render  an  intelligible,  nay  probable,  if 
not  the  true  reafon  of  all  the  phasnomena  of  fire,  which,  as 
it  has  been  found  by  writers  and  philofophers  of  all  ages  a 
matter  of  no  fmall  difficulty,  as  may  be  fufficiently  under- 
ftood  by  their  ftrange  hypothefes  and  unintelligible  folutions 
of  fome  few  phaenomena  of  it;  fo  will  it  prove  a  matter  of. 
no  fmall  concern  and  ufe  in  human  affairs,  as  I  fliall  elfe- 
where  endeavour  to  manifeft  when  I  come  to  fliew  the  ufe  of 
the  air  in  refpiration,  and  for  the  prefervation  of  the  life, 
nay,  for  the  confervation  and  reftauration  of  the  health  and 
natural  conftitution  of  mankind  as  well  as  all  other  aerial 
animals,  as  alfo  the  ufes  of  this  principle  or  propriety  of  the 
air  in  chymical,  mechanical,  and  other  operations.  In  this 
place  I  have  only  time  to  hint  an  hypothefis,  wliich,  if  God 
permit  me  life  and  opportunity,  I  may  elfewhere  profecute, 
improve  and  publifli.'* 

This  appears  to  be  exaftly  the  do6lrine  of  Mayow,  who 
firft  publifhed  his  treatife  on  refpiration  in  i658,  and  his 
other  treatifes  on  the  compofition  of  nitre,  Sec.  in  1674, 
iliewing  clearly  the  priority  of  Hooke. 

VI.   On  a  New  Kind  of  Syrnpathetlc  Ink.     By  M.  Meyer. 
From  Crell's  Chemical  Annals,  Vol.  I.  1798. 

-ix  TRA\"ELLER,  who  wiflied  to  have  fympathetic  ink  of 
a  rofe  red  colour,  fliewed  me  a  receipt  he  had  procured  for 
preparing  an  ink  of  that  kind ;  according  to  which,  cobalt 
was  to  be  diflblved  in  the  nitrous  acid,  and  a  quantity  of 
faltpetre,  equal  to  that  of  tlie  cobalt  dilfolved,  was  to  be 
^dsd  to  the  folution;  but  as  this  procefs  had  never  fuc- 
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ceeded  with  him,  I  refolved  to  make  fome  experiments  to 
afcertain  the  point.  My  firft  object  was  to  procure  pure 
cobnlt  ',  but  as  I  was  unwilHng  to  facrifice  pure  pieces  of 
any  confiderable  fize,  I  made  choice  of  one  which  was  vifi- 
bly  mixed  with  bihnuth,  iron  and  quartz.  I  endeavoured 
to  feparate  the  bifmuth  as  much  as  poffible,  and  aUb  the 
arfenic  if  it  fhould  contain  any,  by  bringing  it  {IqwIv  to  a 
red  heat;  and  I  fucceeded  pretty  well,  as  the  bifmuth  flowed 
from  it  in  abundance;  and  the  arfenic,  the  quantity  of  which 
was  fmall,  was  volatilifed :  many  globules  of  bifmuth  ftill 
adhered  to  it.  By  bringing  it  repeatedly  to  a  red  heat,  and 
then  quenching  it  in  water,  it  was  reduced  to  fuch  a  ftate  as 
to  be  eafily  pulverifed.  Having  poured  nitrous  acid  upon 
the  powder,  I  obtained  by  digeftion  a  beautiful  rofe  red  fo- 
Jution;  the  liliceous  earth  was  feparated  in  the  form  of  a 
white  flime,  and  bv  diluting:  it  with  water  there  was  de- 
politcd  a  white  powder,  which  was  oxvd  of  bifmuth.  The 
foluticn  being  filtered,  I  added  to  it  a  folution  of  potafh,  and 
obtained  a  precipitate  inclining  move  to  a  yellow  than  to  a 
red  colour,  I  again  poured  over  it  a  little  of  the  nitrous 
acid,  by  which  a  part  of  the  oxyd  was  re-diflblved  of  a  red 
colour:  the  remaining  part,  which  had  a  dark  brown  colour, 
was  oxyd  of  iron.  From  the  folution,  by  the  addition  of 
potafh,  a  precipitate  was  formed,  which  was  now  reddifh. 
Having  by  this  procefs  obtained  it  pure ;  that  I  might  now 
prepare  from  it  the  wiflied  for  red  ink,  I  diflblved  the  waflien 
pure  oxyd  of  cobalt  in  different  acids.  That  diflblved  in  the 
nitrous  acid  with  a  mixture  of  nitre,  gave  a  green  ink  like 
the  common:  that  difiblved  in  the  fulphurous  acid,  with- 
out the  addition  of  falts,  gave  a  reddifh  ink,  which  remained 
after  it  was  expofed  to  heat,  and  would  not  again  difappear, 
even  when  a  folution  of  nitre  was  applied ;  and  that  dif- 
folved  in  the  muriatic  acid  gave  a  green  ink,  darker  and 
more  beautiful  than  the  common.  By  difTolving  it,  how- 
ever, in  the  acetous  acid,  and  adding  a  little  nitre,  I  obtained 
what,  I  had  in  viewj  for  it  gave,  on  the  aQplication  of  heat. 
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an  ink  of  a  red  colour^  like  that  of  the  rofa  cent\folia,  wliich 
ao-ain  difappeared  when  the  paper  became  cold.  I  was  not 
able  to  obtain  it  of  a  darker  tint ;  but  I.muft  confefs  that  I 
made  only  a  few  experiments  for  that  purpofe,  as  I  was 
fatisfied  with  the  colour  I  had  got. 


VII.  Defcripfion  of  M.  de  Saussure's  Diaphancmefer^ 
By  Dr.  F.  W.  Aug.  Murhard,  of  Gott'mgen.  From 
Neaes  Journal  der  Piiyiik^  b}'  Profejffor  Gren.   Vol.  IF, 

X  HIS  inftrument,  firft  defcribed  by  M.  de  SaulTure  in 
the  fourth  volume  of  the  Memoirs  of  the  Royal  Academy  of 
Sciences  at  Turin,  has  fome  refemblance  to  the  cj'anojneter*^ 
both  in  regard  to  its  object  and  conftruftion.  The  principal 
difference  is^  that  the  latter  (hews  the  whole  effeft  of  the  va- 
pour and  evaporation  diffufed  throughout  the  atmofphere, 
from  the  eye  of  the  obferver  to  the  utmoft  boundary  of  hi^ 
view ;  while  the  diaphanometer  is,  on  the  other  hand,  de- 
ligned  to  fhew  the  grcatnefs  of  the  evaporations  exifting  in 
any  limited  part  of  the  atmofphere  which  furrounds  us. 

The  meafare  of  tranfparcncy  in  M.  de  Sauffure's  inflru- 
ment,  is  founded  on  the  proportion  of  the  diftances  at  which 
determined  obje^ls  ceafe  to  be  viiible ;  and  the  point  was  to 
find  objefts,  the  difappearance  of  which,  at  a  certain  diftancc, 
could  be  determined  with  the  greateft  accuracy.  M.  de 
Sauflure  found  that  the  moment  of  difappearance  can  be  ob- 
ferved  much  more  accurately  when  a  black  obje6l  is  placed 
on  a  white  ground,  than  when  a  white  obje6l  is  placed  on  a 
black  ground ;  that  the  accuracy  was  ftill  greater  when  the 
obfervation  was  made  in  the  fun,  than  in  the  iliade ;  and 
that  even  a  Hill  greater  degree  of  accuracy  was  obtained, 
when  the  white  fpace  furrounding  a  black  circle,  was  itfelf 
furrounded  by  a  circle  or  ground  of  a  dark  colour.     This  laft 

'*■  An  inftrument  for  determining  the  degree  of  the  bluencfs  of  the 
heavent* 
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circimidance  was  particularly  remarkable^  and  an  obferv^ation 
quite  new. 

If  a  circle  totally  black,  of  about  two  lines  in  diameter, 
be  faflened  on  the  middle  of  a  large  flieet  of  paper  pr  palle- 
board,  and  if  this  paper  or  paiieboard  be  placed  in  fuch  a 
manner  as  to  be  expofed  fully  to  the  light  or  the  fun,  if  you 
then  approach  it  at  the  diftance  of  three  or  four  feet,  and 
afterwards  gradually  recede  from  it,  keeping  your  eye  con- 
llantly  directed  towards  the  black  circle,  it  will  appear  always 
to  decreafe  in  fize  the  farther  you  retire  from  it,  and  at  the 
diftance  of  O)^  or  34  feet  will  have  the  appearance  of  a  point. 
If  you  continue  ilili  to  recede,  you  will  fee  it  again  enlarge 
kfeif ;  and  it  will  feem  to  form  a  kind  of  cloud,  the  darknefs 
of  which  decreafcs  more  and  more  according  as  the  circum- 
ference becomes  enlarged.  The  cloud  will  appear  ftill  to 
increafe  in  lize,  the  farther  you  remove  from  it;  but  at  length 
it  will  totally  difappear.  The  moment  of  the  difappearance, 
however,  cannot  be  accurately  afccrtained ;  and  the  more 
experiments  were  repeated,  the  more  were  the  refults  dif- 
ferent. This  is  an  obfervation  perfetitly  accurate  ;  and  hav- 
ino-  myfelf  made  a  feries  of  experiments  under  like  circum- 
llanccs,  I  am  the  more  convinced  of  the  truth  of  it. 

M.  de  Saufllire,  having  reflecled  for  a  long  time  on  the 
means  of  remedying  this  inconveniency,  faw  clearly,  that,  as 
long  as  this  cloud  took  place,  no  accuracy  could  be  obtained; 
and  he  difcovered  that  it  appeared  in  confequence  of  the 
contraft  formed  by  the  white  parts  which  were  at  the  greateft: 
diftance  from  the  black  circle.  He  thence  concluded,  that  if 
the  ground  was  left  white  near  this  circle,  and  the  parts  of 
the  pafteboard  at  the  greateft  diftance  from  it  were  covered 
with  a  dark  colour,  the  cloud  would  no  longer  be  viftble,  or  at 
leaft  almoft  totally  difappear. 

This  conjefturc  was  confirmed  by  experiment.  M.  de 
SaufTure  left  a  wlpte  fpace  around  the  black  circle  equal  in 
breadth  to  its  diameter,  by  placing  a  circle  of  black  paper 
a  line  in  diameter  on  the  middle  of  a  white  circle  three  lines 
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in  diameter,  fo  that  the  black  circle  was  only  furrounded  by 
a  white  ring  a  line  in  breadth.  The  whole  was  pafted  up- 
on a  green  ground.  A  green  colour  was  chofen,  becaufe  it 
was  dark  enough  to  make  the  cloud  difappear,  and  the 
eafieft  to  be  procured. 

The  black  circle,  furrounded  in  this  manner  with  white 
on  a  green  ground,  difappeared  at  a  much  lefs  diftance,  than 
when  it  was  on  a  white  ground  of  a  large  lize. 

If  a  perfe6llv  black  circle,  a  line  in  diameter,  be  pafted  on 
the  middle  of  a  white  ground  expofed  to  the  open  light,  I  can 
obfer\'e  it  at  the  diftance  of  from  44  to  45  feet ;  but  if  this 
circle  be  furrounded  by  a  white  ring  a  line  in  breadth,  while 
the  reft  of  the  ground  is  green,  I  lofe  light  of  it  at  the  dif- 
tance of  only  15  \  feet. 

Accordingr  to  thefe  principles  M.  de  Saufture  delineated 
feveral  black  circles,  the  diameters  of  which  increaied  in  a 
geometrical  progreffion,  the  exponent  of  which  was  |.  His 
Imalleft  circle  was  -L  or  o*2  of  a  line  in  diameter ;  the  fecond, 
o*3  ;  the  third,  o'45  ;  and  fo  on  to  the  fixteenth,  which  was 
Sy^zy,  or  about  7  inches  3^- lines.  Each  of  thefe  circles 
was  funounded  by  a  white  ring,  the  breadth  of  which  was 
equal  to  the  diameter  of  the  circle,  and  the  whole  was  pafted 
on  a  green  ground. 

M.  de  Saufllire,  for  his  experiments,  fele£led  a  ftraight 
road  or  plain  of  about  12  or  1500  feet  in  circumference, 
which  towards  the  North  was  bounded  by  trees  or  an  afcent. 
Thofe  who  repeat  them,  however,  muft  pay  attention  to  the 
following  remarks  :^— When  a  perfon  retires  backwards,  keep- 
ing his  eye  conftantly  fixed  on  the  pafteboard,  the  eye  be- 
comes fatigued,  and  foon  ceafes  to  perceive  the  circle;  as  foon 
therefore  as  it  ceafes  to  be  diftinguiftiable,  you  muft  fuflfer 
your  eyes  to  reft ;  not,  however,  by  fluitting  them,  for  they 
would  when  ^gain  opened  be  dazzled  by  the  light,  but  by 
turning  them  gradually  to  fome  lefs  illuminated  object  in  the 
horizon.   When  you  have  done  this  for  about  half  a  minute, 

and 
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and  again  dlre6led  your  eyes  to  the  pafteboard,  the  circle  will 
be  again  vifible,  and  you  muft  continue  to  recede  till  it  dif- 
appear  once  more.  You  mud  then  let  your  ^yes  reft  a  fecond 
time  in  order  to  look  at  the  circle  again,  and  continue  in 
this  manner  till  the  circle  becomes  a<Stually  invifible. 

If  you  wifli  to  find  an  accurate  expreffion  for  the  want  of 
tranfparency,  you  muft  employ  a  number  of  circles^  the  dia- 
meters of  which  increafe  according  to  a  certain  progreffion, 
and  a  comparifon  of  the  dillances  at  which  they  difappear 
will  give  the  law  according  to  which  the  tranfparency  of  the 
atmofphere  decreafes  at  different  diftances.  If  you  wifh  to 
compare  the  tranfparency  of  the  atmofphere  on  two  days,  or 
in  two  different  places,  two  circles  will  be  fufficient  for  the 
experiment. 

According  to  thefe  principles^  M.  de  SaufTure  caufed  to  be 
prepared  a  piece  of  white  linen  cloth  eight  feet  fquare.  In 
the  middle  of  this  fquare  he  fewed  a  perfecSl  circle,  two  feet 
in  diameter,  of  beautiful  black  wool ;  around  this  circle  he 
left  a  white  ring  two  feet  in  breadth,  and  the  reflof  the 
fquare  was  covered  Vv'ith  pale  green.  In  the  like  manner, 
and  of  the  fame  materials,  he  prepared  another  fquare; 
which  was,  however,  equal  to  only  iV  of  the  fize  of  the 
former,  fo  that  each  fide  of  it  was  8  inches ;  the  black  circle 
in  the  middle  was  two  inches  in  diameter,  and  the  white 
fpace  around  the  circle  was  2  inches  alfo. 

If  two  fquares  of  this  kind  be  fufpended  vertically  and 
parallel  to  each  other,  fo  that  they  may  be  both  illuminated 
in  an  equal  degree  by  the  fun ;  and  if  the  atmofphere,  at  the 
moment  when  the  experiment  is  made,  be  perfe<ftly  tranfpa- 
rent,  the  circle  of  the  large  fquare,  which  is  twelve  times  the 
fize  of  the  other,  muft  be  feen  at  twelve  times  the  diftance. 
In  M.  de  SaufTure's  experiments  the  fmall  circle  difappeared 
at  the  diftance  of  314  feet,  and  the  large  one  at  the  diftance 
of  3588  feet,  wl^ereas  it  (liould  have  difappeared  ai  the  dif- 
tance of  3768.  The  atmofphere,  therefore,  was  not  pcrfe61:ly 

tranfparent. 
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tranfparent.     This  arofe   from  the  thm   vapours  which  at 
that  time  were  floating  in  it. 

It  is  of  great  importance  to  afcertain  the  laws  according 
to  which  the  diftinftnefs  of  the  vifibihty  of  an  obje^l  de- 
creafes^  either  when  the  tranfparency  of  the  medium  through 
which  the  object  is  viewed  is  leflened^  or  when  the  thicknefs 
of  the  ftratum  of  the  medium  is  increafed.  Lambert^  in  his 
Photometry,  has  given  an  account  of  many  ingenious  experi- 
ments which  he  made  on  the  decreafe  of  the  quantity  of 
Ught,  by  its  propagation  through  a  medium  imperfe6lly 
tranfparent  ;  but  M.  de  Sauffure  is  the  firfl;  who  has  con- 
fidered  the  decreafe  of  the  diftincSlnefs  with  which  an  obje<El 
IS,  feen  throuo^h  fuch  a  medium  at  different  diftances. 


VIII.   H'ljiory  of  AJlronomy  for  the  Year  1798.     Head  hi  the 
College  de  France,  Nov.  20.     By  Jerome  Lalande, 
Infpedor  and  Dean  of  the  College,  and  formerly  Dircdor  of 
the  Ohfervatory, 

-IJEING  permitted  for  the  tenth  time  to  entertain  the  pub- 
lic with  the  pro2:refs  of  a  fcience  which  has  engaped  mv  at- 
tention  fifty  years,  I  am  happy  in  being  able  to  announce 
things  ftill  more  interefting  than  on  the  iafl:  occafion ;  and, 
in  the  firfl  place,  the  conclufion  of  that  grand  operation  the 
meafurement  of  the  earth,  or  of  9  J  degrees  of  the  meridian 
from  Dunkirk  to  Barcelona. 

About  the  middle  of  Januar}-,  Delambre,  impatient  to  be- 
gin his  fatiguing  labours,  proceeded,  notwithflanding  the  cold 
and  the  rain,  to  prepare  a  bafe  from  Lieurfaint  to  Melun ;  to 
complete  the  wooden  pyramids,  which  were  feventy  feet  in 
height,  and  to  meafure  the  angles. 

On  the  24th  of  Febmary  he  had  already  finilhed  feven  fla- 
tions  for  the  angles  at  the  bafe :  three  men  had  been  em- 
ployed for  fix  weeks  to  cut  down  and  remove  from  the  high- 
way 
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way  fix  or  {^^^^Xi  hundred  trees  which  interrupted  the  view  of 
tlie  fignals. 

On  the  17th  of  April  he  fet  out  to  meafure  the  bafe  from 
Melun  to  Lieurfalnt;  a  laborious  operation,  to  which  {o  much 
attention  was  paid  that,  though  affifted  by  feven  perfons^ 
they  meafured  only  180  toifes  a  day. 

On  the  3d  of  June  the  meafurement  of  the  bafe  of  three 
fcagues,  6075  toifes,  was  finilhed  at  Lieurfaint. 

On  the  3cth  of  June  C.  Delambre  fet  out  to  meafure  the 
bafe  of  Perpignan,  which  was  terminated  by  the  middle  of 
September.  At  the  fame  time  C.  Mechain  finiilied  his  tri- 
angles between  Rodez  and  Carcaflbne,  after  being  expofed 
to  illnefs,  impediments,  and  delays  of  every  kind.  Being 
more  unfortunate,  and  lefs  robuit  than  his  colleague,  his  zeal 
ferved  only  to  tonnent  him  the  more. 

On  the  17th  of  November  they  at  length  arrived  at  Paris, 
after  finifhiiig  their  calculations,  from  which  it  appeared  that 
the  two  bafes  perfe6lly  agreed.  Thus  this  i  mm  enfe  enter - 
prife  of  a  new  meafurement  of  the  earth,  begun  in  the  month 
of  June  1792,  by  our  two  ableft  aftronomers,  is  at  length 
terminated  ;  and  we  (hall  foon  have  the  refults  fo  much 
wanted,  for  the  fize  and  figure  of  the  earth,  and  perhaps  for 
its  irregularities.  Thefe  two  allronomers  mean  alfo  to  de- 
termine again  the  latitude  of  Paris,  which  I  had  fixed  at 
48^  50'  15  three  years  ago,  from  two  hundred  obfervations, 
made  with  an  agronomical  circle,  for  which  we  are  indebted 
to  C.  Borda,  by  diminifliing  the  refraction  of  Bradly  one 
fecond,  and  this  is  all  the  uncertainty  that  remains. 

The  grand  labour  of  determining  the  pofition  of  the  ftars, 
bcgim  in  1789,  has  been  carried  to  47,000;  and  there  re- 
mains only  2000  to  complete  the  tour  of  the  heavens  as  far 
as  the  lower  tropic.  By  taking  two  degrees  beyond  it,  there 
will  be  50,000.  C.  Lefran^ais  propofes  to  finifli  this  labour 
next  winter.  Comets  are  at  prefent  the  only  part  of  aftro- 
nomy  in  which  httle  progrefs  has  been  niade ;  but  it  is  now 

about 
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about  to  engagre  the  attention  of  our  aftronomers.  I  was  de- 
firous  of  preparing  for  them  the  only  affillance  which  was 
wanting,  by  giving  them  the  pofttions  of  the  ftars  in  every 
part  of  the  heavens.  They  will  never  be  able  to  obfene  co- 
mets without  being  obliged  to  have  recourfe  to  oii-r  50,00a 
ftars,  and  without  being  certain  pf  finding  there  every  thing 
they  could  wifh  :  *I  know  this  by  the  experience  of  feveral 
years. 

But  detractors  will  never  be  w^^nting  to  every  great  and 
important  work ;  they  will  fay  it  would  be  much  better  to- 
have  fewer  ftars;  and  to  have  their  politions  afcertained  with 
more  accuracy.  They  are  however  miftaken;  it  is  Xh^  great 
number  of  ftars  tl^at  fupplies  the  data  requiiite  for  this  labour: 
a  greater  preciiion  is  ufelefe  at  prefent,  and  will  be  fo  for  a 
long  time.  Comets  are  never  obfer^ed  nearer  than  30  fe- 
conds,  and  yet  they  wifli  to  have  the  pofitions  of  the  ftars  to 
one  fecond ;  this  is  an  evident  abfurditv,  and  a  maniteft  im- 
poflibility.  We  have  then  done  every  thing  that  was  necef- 
fary  and  poffible  to  be  done ;.  and  I  cpnfider  myfelf  happy  ia 
having  terminated  my  career,  by  procuring  for  aftronomy  a 
monument  which,  on  account  of  its  magnitude,  mis^ht  haye 
been  thought  impoffible.  To  ftiew^  the  utility  of  C.  Lefran- 
9ais'  labour^  it  will  be  fufficient  to  fay,  tha.t  in  a.  zone  of  three 
hours,  having  two  degrees  of  breadth,  there  were  thirty  new 
ftars  of  the  fifth  and  ftxth,  and  between  the  fixth  and  the  feventh 
magnitudes,,  yet  no  more  than  three  of  them  were  known.,' 
On  the  loth  of  December  1789,  of  one  hundred  ftars,.  thir- 
teen of  which  were  of  the  (ixth  magnitude,  there  was  only 
one  known  :  the  other  twelve  are  new  to  us.  This  is  enough, 
to  prove  how  far  we  were  from  being  acquainted  with  the 
ftarry  heavens,  and  from  knowing  how  many  ftars  were  vi- 
ftble  to  the  naked  eye.  For  that  reafon  I  was  induced  to  em- 
plo)'  myfelf  in  this  labour  as  foon  as  I  was  able  to  procure  a 
good  inftrun-ient.  M.  Herfchel  has  alfo  undertaken  a  review 
of  the  heavens  with  his  twenty- feet  telefcope,  but  only  for 
the  purpofe  of  finding  nebulae,  or  obieds  difiicult  lo  be  fefii. 

Our 
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Our  labour  is  more  important,  fince  it  gives  the  exa6l  politioft 
cf  all  the  ftars  which  aftronomers  may  have  occafion  to  ufe. 
Herfchel  obferves  only  things  inviiible,  and  aftronomers  have 
need  of  fenfible  obje61:s  that  are  always  prefent  to  their  view. 

We  may  therefore  fay  of  C.  Lefran^ais,  what  Virgil  faid 
of  Palinurus  :  Sydera  ciuitia  notat  tac'ito  labentia  coelo ;  for  he 
has  really  done  what  Palinurus  never  did.  C.  Lefran9ais  has 
already  reduced  6000,  and  he  promifes  4000  for  the  prefent 
year,  though  each  requires  thirty-fix  operations.  In  the 
month  of  September  I  caufed  to  be  ere6led  in  the  Military 
School  a  new  meridian  telefcope  by  Lenoir,  with  a 
large  obje6l-glafs  by  Carocht;  it  is  better  placed  than  the 
former;  the  fupports  have  no  connexion  with  the  roof,  and 
the  inftrument  is  lefs  fubje6l  to  vary  by  the  changes  of  tem- 
perament. With  this  inftnmient  we  fliall  continue  to  deter- 
mine the  right  afceniion  of  the  principal  ftars  of  all  our  zones 
of  fifty  thoufand. 

The  theory  of  phyfical  aftronomy  has  alfo  had  a  remarkable 
epoch  this  year.  C.  Laplace,  to  whom  we  are  indebted  for 
an  explanation  of  the  acceleration  of  the  moon,  has  found 
that  the  apogeum  and  node  have  likewife  fecular  equations; 
and  this  noble  difcover)^  has  been  confirmed  by  a  great  num- 
ber of  obfervations.  It  would  be  ufeful  to  confirm  it  ftill  far- 
ther, by  the  obfervations  of  the  middle  ages,  of  which  there 
are  a  few.  The  manufcript  of  Ibn-Iunis,  an  Arabian  of  the 
tenth  centur}^,  contains  valuable  obfervations  :  the  original  is 
at  Leyden,  and  we  have  made  fmitlefs  efforts  to  obtain  a 
copy  of.it.  C.  Cauffin,  one  of  our  profeflbrs  of  Arabic,  of- 
fered to  go  to  Leyden  and  copy  the  obfen^ations ;  but  I  have 
found  a  copy  among  the  manufcripts  of  J.  Delifle,  my  pre- 
deceflbr  in  the  College  de  France^  and  I  hope  we  ft:iall  foon 
have  the  refults  of  thefe  valuable  obfervations. 

On  the  J 9th  of  March,  the  Inftitute  propofed,  as  the  fub- 
jeclof  a  prize,  a  comparifon  of  500  obfervations  of  the  moon, 
with  the  tables  to  determine  better  the  23  equations  which 
we  employe  at  prefent  for  the  moon's  mofion;  and  I  already 
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know  a  competitor  who  has  made  immenfe  calculations  on 
that  fubject.  Our  prize  will  ferve  to  terminate  and  render 
public  that  important  labour  which,  united  to  Laplace's 
theory,  will  bring  the  moon's  tables,  and  the  calculation  of 
the  longitude,  to  a  new  degree  of  precifion.  If  errors  of 
three  mj-rametres  (feven  leagues)  were  formerly  committed 
at  fea  through  the  fault  of  the  tables^,  they  will  foon  be  re- 
duced to  two  or  three. 

C.  Meffier,  who  continues  to  fearch  for  comets,  difcovered 
one  on  the  12th  of  April  1798,  towards  the  Pleiades ;  it  was 
fmall,  and  without  any  tail,  but  of  confiderable  brilliancy  :  it 
could  not  be  diftinsruiflied  by  the  naked  eye.  It  forms  the 
twenty-firft  which  C.  MeQier  has  difcovered  fince  1758, 
and  the  forty-firft  he  has  obferved.  The  number  of  the 
comets  now  known  is  88,  according  to  the  catalogue  in  my 
aftronomy.  Dr.  Burckhardt,  an  able  aftronomer  of  Gotha, 
who  had  been  fome  months  at  Paris,  loft  no  time  to  calcu- 
late the  orbit  of  this  comet,  which  he  did  in  two  days,  a 
circumftance  verv  extraordinary.  I  have  publifhed  C. 
MeiHer's  obfervations,  which  Dr.  Burckhardt  reduced  and 
calculated  by  employing  feveral  pofitions  of  the  new  ftars 
furniihed  by  C.  Lefrancais,  my  nephevv'.  Ti'iis  comet  was 
almoil  as  remote  from  us  as  the  fun,  and  its  dillance  varied 
little  for  a  month.  It  ceafed  to  be  vifible  after  the  24th  of 
May.  I  had  traced  out  its  courfe  on  pafteboard  for  my  au- 
ditors, as  I  generally  do,  and  any  one  could  there  fee  its 
diftance  and  fituation  for  each  day.  C.  Bouvard,  at  the  ob- 
fervatory,  made  alio  various  obfervations,  which  we  friall 
publifli  with  thofe  of  C.  Meflier,  until  they  appear  more  at 
large  in  the  Memoirs  of  the  National  Tnftitute,  with  a  chart 
of  its  courfe,  as  C.  Meffier  alwavs  gave  in  the  Memoirs  of 
the  ci-devant  Academy.  Dr.  Olbers  at  Bremen  cbfer/ed 
it  alfo  as  foon  as  he  was  informed  of  it  by  the  Journal 
de  Paris, 

But  before  this  real  comet,  Paris  refounded  with  the  report 

cf  a  pretended  comet.     On  the  i6th  of  January  a  new 
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comet  was  announced  on  the  Pont-Neuf,  and  many  people 
were  frio-htened.  It  however  turned  out  to  be  only  Venus, 
which  \\as  feen  during  the  open  day  over  the  Luxembourg,  at 
a  time  when  20,oco  perfons  aflembled  to  fee  General  Bona- 
parte liad  their  eyes  directed  towards  that  quarter.  With 
proper  attention^  Venusmightbe  feeninthelikemannerevery 
19  months;  but  few  people  have  time  or  opportunity  to  make 
fuch  obfervations.  On  this  occafion  the  terror  w'as  lingular. 
A  piece  called  the  Co??iety  or  the  .E?id  of  the  World,  was  rc- 
prefented  at  the  Vaudeville.  Ruggieri  exhibited  an  artificial 
comet  at  tlie  Lvceum  :  it  had  a  great  refemblance  to  the 
beautiful  comet  of  174^1.,  which  I  recollect  to  have  feen^ 
and  which  was  the  moil  aftonifhing  of  that  century^ 

On  the  6th  of  December  1798,  in  the  evening,  C. 
Bouvard  difcovered  a  fmall  comet  in  the  conflellation  of 
Hercules.  This  makes  the  S9th.  It  was  obferved  till  the 
nth,  when  it  difappeared  in  Aquarius.  It  moved  at  the 
rate  of  eiirhteen  degrees  per  day.  Though  it  appeared  only 
five  days,  we  have,  therefore,  fufficient  data  to  calculate  its 
orbit.     It  was  feen  at  Bremen  by  Dr.  Olbers. 

Oi\  the  2 1  It  of  November  a  comic  opera,  called  the  Aftro- 
iionier,  was  reprcfented  at  the  theatre  in  the  Rue  Fejdeau. 
It  is  founded  on  a  circumftance  fim.ilar  to  that  of  the  Total 
ILcUpfc  :  the  firft  idea  of  which  feems  to  have  been  borrowed 
from  Lcs  Mc?7vjtrcs  Turcs.  It  exhibits  an  old  fimpleton  de- 
ceived while  he  pretends  to  obferve  a  comet. 

On  the  i8th  of  January,  C.  Dangos,  at  Tarbes,  faw  a 
comet  pafs  over  the  fun  like  a  black  fpot.  This  new  and 
fmgular  obfervation  mav  be  ufeful  when  we  become  ac- 
quainted with  a  great  number  of  comets;  but  we  are  totally 
ignorant  of  the  courfe  of  the  one  which  was  feen  that  day  on 
the  fun's  dilk. 

An  important  and  celebrated  voyage  has  given  new  hopes 
to  allronomy  and  geography.  On  the  i6th  of  March  go- 
vcrn;nent  exprelied  a  deli  re  of  having  felecl  aftronomers  and 
inliriiments  for  a  fecret  expedition.     We  foon  learned  that 
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the  famous  General  Bonaparte  was  to  be  at  the  head  of  it. 
I  could  recommend  onlv  citizens  Nouet,  Quenot,  and  Me- 
chain  the  ion.  They  gladly  embarked  in  this  noble  enter- 
prize,  and  fet  out  on  the  24th  of  April.  On  the  loth  of  May 
they  failed  from  Toulon,  landed  in  Egypt  on  the  2d  of  July  j 
and  I  havenodoubt  that  this  voyage  will  be  ufeful  togeography^ 
and  even  aftronomy.  I  have  written  to  all  the  ailronomers  of 
Europe  to  requeft  them  to  co-operate,  by  correfponding  ob- 
fen'ations,  with  thofe  which  will  be  made  by  the  aftronomers 
of  that  expedition. 

Young  Bernier,  of  Mcntauban,  was  de{irous  of  (baring  in 
the  voyage,  but  we  applied  for  him  too  late.  I  recommend- 
ed to  the  attention  of  our  aftronomers,  the  level  of  the  Me- 
diterranean and  the  Red  Sea,  in  which  it  has  been  often  faid 
there  is  a  great  difference,  but  I  do  not  believe  it.  I  have 
written  to  Spain  to  procure  information  in  regard  to  that  of  the 
South  Sea  and  the  Gulph  of  Mexico,  at  the  Tfthmus  of 
Panama,  refpecling  which  the  like  difficulties  have  been 
ftarted. 

The  obfervatory  of  Gotha  is  the  moft  beautiful  and  mofl 
ufeful  in  Germany.  The  duke  has  expended  on  it  more  than 
200,000  livres.  No  prince  or  king  in  the  prefent  centurv 
has  followed  his  example.  M,  von  Zach,  the  direvSlor  of 
the  obfervatory,  is  one  of  the  moft  celebrated  aftronomers  in 
Europe.  I  had  long  wiflied  to  vifit  and  be  acquainted  with 
the  only  monument  of  aftronomy  which  I  had  not  feen, 
after  the  example  of  Halley,  who  went  from  England  to  Den- 
mark in  1679,  ^^  ^^^  ^^^^  obfervatory  of  Hevelius,  to  converi'e 
with  him,  and  examine  the  accuracy  of  his  obfervations.  I 
have  found  that  M.  von  Zach  can  obierve  the  polar  ftar  to  a 
fecond,  inftead  of  a  hundred  fcconds,  which  we  had  of  un- 
certainty. Several  German  aftronomers,  being  informed  of 
this  defign,  aflembled  there  alfo.  Our  conferences  ferved  to 
increafe  our  emulation.  I  brought  back  1200  afcenfions  of 
zodiacal  ftars,  each  obferved  feverai  times  by  M.  von  Zach, 
with  th€  moft  beautiful  tranfit  inftrument  in  exiftence.  They 
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will  appear^  together  with  3000  declinations  which  I  have 
fent  to  M.  von  Zach,  in  an  important  work  he  is  about  to 
publifh  on  aftronomy,  in  two  volumes  oclavo,  and  of  which 
two  thirds  are  already  printed. 

M.  Bode  brought  from  Berlin  drawings  of  his  thirteenth 
chart  of  the  ftarry  heavens.  There  will  be  twenty  in  the 
whole ;  and  this  colle6lion,  of  the  utmoft  value  to  aftrono- 
mers,  will  contain  13,000  ftars,  or  8000  more  than  ever 
w'ere  reprefented  before.  He  has  reduced  3000  of  Lacaille's 
ftars,  and  has  obferved  1500  himfelf  to  fill  up  vacancies;  C- 
Lefran(j^ais  fupplied  him  with  the  reft.  There  will  be 
found  in  it  the  20CO  nebulas  of  Herfchel,  and  from 
five  to  fix  hundred  double  ftars  of  that  celebrated  aftrono- 
mer.  We  have  formed  two  new  confteilationsj  the  Prefs  of 
Guttemberg,  and  Mongolfier's  Balloon. 

M.  Wurm  came  to  meet  us  from  Wirtemberg,  the  diftance 
of  a  hundred  leagues.  The  duke  of  Wirtemberg  gave  him  a 
gratuity  of  800  livres.  He  affured  me  that  he  v/ould  ftill  col- 
late the  new  ftereotype  tables  of  C.  Firmin  Didot,  in  order 
that  this  undertaking,  which  muft  enfure  correftnefs  to  ouf 
calculations  for  more  than  a  century,  may  be  rendered  as 
perfeft  and  ufefiil  as  poflible. 

I-IeiTrs.  Kiugel,  Gilbert  and  Piftor,  came  from  Halle,  a 
celebrated  univerfity  in  the  king  of  Pruflfia's  dominions,  and 
M.  Schaubach  from  Meinungen.  M.  Seyffer,  of  Gottin- 
gen,  promifed  us  fome  obfervations  and  calculations,  of 
which  we  are  in  want.  M.  Kohler  brought  with  him  a 
new  pholometer  to  meafure  the  light  of  the  ftars,  and  a  re- 
flefting  felenoftate,  which  is  a  very  ingenious  machine.  M. 
Feer,  of  Zurich,  brought  a  chart  of  the  Rinthal,  conftrufted 
from  obfervations  with  a  fextant.  All  thefe  philofophers 
agreed  to  recommend  the  new  fyftem  of  meafures,  and  to 
employ  the  mean  time  and  decimal  reckoning  in  their  cal- 
culations. M.  Seyfiert,  of  Drefden,  gave  me  a  ftop  watch^ 
W'ith  the  hour  plate  divided  according  to  the  decimal  method 
which  was  executed  by  himfelf.     We  went  to  the  top  of  the 
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mountain  of  Infelberg,  with  chronometers,  fextants,  and  arti- 
ficial horizons  of  different  forms,  in  order  to  compare  them; 
and  I  am  fully  convinced  that  the  geography  of  Germany 
will  foon.be  improved  by  the  ufe  of  thefe  inftruments,  which 
M.  von  Zach  has  recommended  and  made  better  known. 

This  ufefiil  congrefs  would  perhaps  have  been  more  nu- 
merous ;  but  M.  Vega  wrote  to  me  from  Auftria,  that  he  was 
not  able  to  obtain  permiffion  to  meet  us  at  Gotha ;  and_, 
what  is  ftill  worfe^  he  was  obliged  to  fend  my  letter,  and 
his  own  anfwer,  to  the  minifter  for  his  infpe6tion.  The 
king  of  Pruffia,  on  the  other  hand,  made  an  addition  of 
1 200  livres  to  the  allowance  of  his  aftronomer  on  account  of 
this  journey.  The  aftronomer  of  Gottingen,  though  a  fub- 
jecl  of  the  king  of  England,  experienced  no  difficulty. 

An  Englifh  Journal  had  hinted  to  the  duke  of  Gotha, 
that  a  French  aftronomer  might  perhaps  be  employed  with 
other  revolutions  than  thofe  of  the  heavenly  bodies ;  but  I 
did  not  find  that  this  fug^eftion  diminiflied  in  the  leaft  the 
favourable  reception  I  had  been  taught  to  expe6l.  We  at 
laft  feparated,  after  being  fully  convinced  of  the  utility  of 
fuch  conferences,  and  with  a  refolution  of  renewing  them  as 
often  as  we  could  *. 

[To  be  concluded  in  next  Number.] 


IX.     Obfervations  and  Experiments  in  regard  to  the  Figures 
formed  hy  Sand,    ^c.  on   Vibrating  Surfaces,  by   J.    G. 
VoiGT.     From  Neues  Journal  der  Phyftk,   by  Profejjor 
Gren,   Vol,  III 
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R.  CHLADNI  of  Wittemberg,  by  his  experiments  on 
vibrating  furfaces,  in  the  year  1787,  opened  a  new  field  in 
mechanics,  viz.  the  confideration  of  the  curves  formed  by 
farfaces  put  in  a  ftate  of  movement.     His  difcoveries,  there- 

*  Fcr   Profeflbr  Bode's  account  of   this  meeting  of  alironomers,   i'ee 
p.  324  cf  the  prefent  volume. 
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fore,  were  fo  much  the  more  vakiable  ;  hut,  as  far  as  I  know, 
few  befides  himfelf  have  employed  their  attention  on  thi* 
fubje<?l;,  and  perhaps  becaufe  it  requires  long  practice  to 
perform  experiments  of  this  nature,  fo  as  to  make  progrefs 
in  a  branch  of  fcience  hitherto  uncultivated.  But,  until 
thefe  experiments  fliall  more  engage  the  attention  of  philo- 
fophers,  we  cannot  expect  that  the  fubject  will  be  much- 
illuftrated;  and  therefore  I  conceive  it  may  be  of  fome  utility 
if  I  here  give  a  fhort  account  of  the  method  of  making  expe- 
riments on  vibrating  furfaces,  which  I  hope  will  enable  any 
one  to  repeat  them  with  facility. 

I  have  for  fome  time  paft  turned  my  attention  to  fuch  ex- 
periments^ and  I  flatter  myfelf  that  I  have  made  improve- 
ments in  regard  to  thofe  which  Dr.  Chladni  announced  in 
his  l^ew  Theory  of  Sound.  By  my  experiments  I  was  con- 
ducted to  many  rules,  a  knowledge  of  which  will  render  it 
vei*y  eafy  to  repeat  thefe  experiments.  I  made  them  accord- 
ing to  the  inftruftions  given  by  Dr.  Chladni  in  the  work 
above  mentioned^  which  appears  to  me.  however,  to  be  rather 
too  ihort. 

The  vibration  fjoures  arife,  it  is  well  known,  becaufe 
during  the  movement  of  a  furface,  which  is  connected  with 
the  fenfation  of  found  in  our  organs  of  hearing,  fome  parts 
of  the  furface  arc  at  reft,  and  others  in  motion.  If  the  fur- 
face  be  ftrewed  over  with  bodies  eafilv  put  in  motion,  fuch 
for  example  as  land,  thefe  during  the  vibration  remain  on 
t]ie  parts  at  reft,  and  are  thrown  from  the  parts  in  motion. 
The  form  of  the  parts  at  reft,  which  will  be  fliewn  by  the 
fand  that  remains  vmmoved,  and  which  in  general  is  fym- 
metric,  is  called  a  vibration  figure.  To  produce  fuch  a  fi- 
l^ure,  nothing  is  neceifary  but  to  know  the  method  of  brin^:- 
ing  that  part  of  the  furface  which  you  Vviih  not  to  vibrate 
into  a  ftate  of  reft,  and  of  putting  in  motion  that  which  you 
wifh  to  vibrate  :  on  this  depends  the  whole  expertnefs  of  pro- 
ducing vibration  figures. 

The  furfaccs  fitteft   for  being  made  to   vibrate_,  are  panes 
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of  glafs,  though  tlie  experhnents  will  fuccced  equally  well 
with  plates  of  metal,  or  pieces  of  board,  of  a  line  or  two  ia 
ihicknefs.  One  might  now  believe  that  to  produce  fig.  2. 
fSee  Plate  VIII.)  it  would  be  necefTary  to  damp,  in  particular, 
eveiy  point  of  the  part  to  be  kept  at  reft,  viz.  the  two  concen- 
tric circles  and  the  diameter,  and  to  put  in  motion  every  part 
intended  to  be  made  to  vibrate.  This,  however,  is  not  the 
cafe;  for  vou  need  damp  only  the  points^  and  /•,  and  caufe  to 
vibrate  one  part  c  at  the  edge  of  the  plate,  for  the  movement 
is  foon  communicated  to  tlie  other  parts  which  you  wifli  to 
vibrate,  and  the  required  iigure  will  in  this  manner  be  pro- 
duced. How  and  ^vhy  the  movement  takes  place  in  this 
manner,  and  in  no  other,  is  difiicult  to  be  explained,  and 
would  lead  me  too  far,  as  I  wifli  merely  to  give  a  few  rvdes 
for  making  the  experiments. 

The  damping  may  be  beft  effeclcd  by  laving  hold  of  tlie 
place  to  be  damped  between  two  figures,  or  by  fapporting  it 
only  by  one  finger.  This  v.  ill  be  comprehended  more  clearly 
bv  turnino-  to  fig.  6.  where  the  hand  is  reprcfented  in  thai 
poiition  neeeirary  to  hold  the  plate.  In  order  to  produce  fig.  3. 
vou  mult  hold  the  plate  horizontally,  placing  the  thumb 
above  at  n,  v>ith  the  fecond  finger  direftly  below  it;  and,  be- 
fides  this,  you  muft  fupport  the  point  h  on  the  under  fide  of 
the  plate.  If  you  then  rub  the  bow  of  a  violin  againft  the 
plate  at  c,  vou  will  produce  on  the  glafs  the  figure  which  is 
delineated  Hz-  3.  When  the  point  to  be  fupported  or  damp- 
ed lies  too  near  the  centre  of  the  plate,  you  may  reft  it  oti  a 
cork,  not  too  broad  at  the  end,  in  contact  with  the  glafs,  in 
order  to  fupply  the  place  of  the  finger.  It  is  convenient  alfo, 
when  you  wifh  to  damp  fcvcral  points  at  the  circumference 
of  the  dais,  to  place  your  thumb  on  the  cork,  and  ufe  the 
reft  of  your  finsrers  for  touching  the  parts  which  you  wifh  to 
keep  at  rell.  For  example,  if  you  v.  ifli  to  produce  fig.  4.  on 
an  eliiptio  plate,  the  larger  axis  of  which  is  to  the  IclTcr  as  4 
to  3,  you  muft  place  the  cork  under  the  centre  c  of  the  plate; 
put  vour  thumb  upon'Uds  pointy  and  then  damp  the  two 
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points  of  the  edge  p  and  q,  as  may  be  feen  fig.  5*  ^nd  make 
the  plate  to  vibrate  by  rubbing  the  violin  bow  againft  it  at  r. 
There  is  ilill  another  convenient  method  of  damping  feveral 
points  at  the  td^t  when  you  employ  large  plates.  Fig.  i. 
reprefents  a  llrong  fquare  bit  of  metal  a  b,  a.  line  in  circum- 
ference, which  is  fcrewed  to  the  edge  of  a  table,  or  made  fall 
in  any  other  manner ;  and  a  notch  about  as  broad  as  the  edge 
of  the  plate  is  cut  into  one  f.de  of  it  with  a  file.  You  then 
hold  the  plate,  refling  againft  this  bit  of  metal  by  two  or 
more  fingers  when  requifite,  as  at  c  and  d;  by  which  means 
the  edo^e  of  the  plate  will  be  damped  in  three  points  d,  c,  e  ; 
and  in  this  manner,  by  putting  the  plate  in  vibration  at /, 
you  can  produce  fig.  lO.  In  cafes  of  neceflity  you  may  ufe 
the  edge  of  a  table  initead  of  the  bit  of  metal ;  but  it  does  not 
anfwer  the  purpofe  fo  well. 

To  produce  the  vibration  at  any  required  place,  a  common 
violin  bow  rubbed  with  relin  is  the  moil  proper  inftrument 
to  be  employed.  The  hair  mufl  not  be  too  flack,  becaufe  it 
is  fometimes  necefTary^  to  prefs  pretty  hard  on  the  plate,  in 
order  to  produce  the  tone  fooner. 

When  you  wifh  to  produce  any  particular  figure,  you  muft 
firfl:  form  it  in  idea  upon  the  plate,  in  order  that  you  may  be 
able  to  determine  where  aline  at  reft  and  where  a  vibrating 
part  will  occur.  The  greateft  reft  will  always  be  where  two 
or  more  lines  at  reft  interfeft  each  other ;  and  fuch  places 
muft,  in  particular,  be  damped.  For  example,  in  fig.  7.  you 
muft  damp  the  part  Uy  and  ftroke  with  the  bow  in^.  Fig.  11. 
may  be  produced  with  no  lefs  eafe,  if  you  hold  the  plate 
at  r, "and  flroke  with  the  bow  at^".  The  ftrongeft  vibration 
feems  always  to  be  in  that  part  of  the  edge  which  is  bounded 
by  a  curve:  for  example,  in  fig.  8.  and  fig.  9.  at  n.  To 
produce  thefe  figures,  therefore,  you  muft  rub  with  the  bow 
at  w,  and  not  at  r. 

You  muft,  however,  damp  not  only  thofe  points  where 
two  lines  interfecl  each  other,  but  endeavour  to  fupport  at 
leaft  one  which  is  fuited   to  that  figure  and  to  no  other. 

For 
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For  example,  when  you  fupport  a  and  b  [fig^  2.),  and  rub 
with  the  bow  in  c,  fig.  7.  alfo  may  be  produced,  becaufe  thefe 
figures  have  both  thefe  points  at  reft.  To  produce  fig.  2.  you 
fupport  with  one  finger  the  part  e^  and  rub  with  the  bow  in  c\ 
and  in  this  manner  fig.  7.  cannot  be  produced,  becaufe  it  has 
not  the  point  e  at  reft.  One  of  the  greateft  difficulties  in  produ- 
cing the  figures  is  to  determine  before  hand  the  vibrating  and 
refting  points  which  belong  to  a  certain  figure  and  to  no 
other. 

Hence  it  happens  that  when  one  is  not  able  to  fupport 
thofe  points  which  diftinouiili  one  figure  from  another,  if 
the  violin  bow  be  rubbed  againft  the  plate,  feveral  hollow 
tones  are  heard  without  the  fand  forming  itfelf  as  expefted. 
One  muft  therefore  acquire  by  experience  a  readinefs  in  beino 
able  to  fearch  out,  among  thefc  tones,  that  which  belongs  to 
the  required  figure,  and  to  produce  it  on  the  plate  by  rubbino- 
the  bow  againft  it.  But  it  requires  great  pratlice  to  deter- 
mine the  figure  previoufly  from  the  tone,  or  to  fearch  out 
among  various  tones,  that  which  belongs  to  the  figure,  and 
to  know  how  to  make  the  plate  vibrate  in  fuch  a  manner 
that  this  tone  alone,  and  not  another,  fliall  be  heard.  For 
this  purpofe  you  muft  firft  liften,  and  then  alter  the  mode  of 
rubbing ;  and  as  foon  as  the  right  tone  is  produced,  you  muft 
rub  fomewhat  harder  with  the  violin  bow,  by  preflingitmore 
ftrongly  againft  the  edge  of  the  plate.  The  latter  muft  be 
done  in  particular  in  regard  to  high  tones.  As  foon  as  you 
have  acquired  fufticient  expertnefs  in  this  refpecSl,  you  can, 
as  I  myfelf  have  experienced,  determine  before  hand,  with  a 
confiderable  degree  of  certainty,  the  figures  to  be  produced, 
and  even  the  moft  difficult.  This  practice  will  be  attended 
with  the  greateft  advantage,  if,  when  you  rub  the  bow  againft 
the  plate  for  the  firft  time  in  order  to  produce  a  fio-ure,  vou 
contuiue  the  rubbing  that  the  tone  may  be  imprinted  in  the 
memory^  and  if  you  try,  after  fome  time,  t®  produce  the  fame 
tone  again.  It  may  be  readily  conceived  that  you  muft  not 
forget  what  parts  cf  the  plate,    and  in  what  manner  you 
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damped;  and  you  may  mark  thele points  bv  making  a  fcratch 
on  the  plate  with  a  bit  of  ilint. 

When  the  plate  has  acquired  the  proper  vibration,  you 
niuft  endeavour  to  keep  it  in  that  fiate  for  fome  fecond?, 
which  can  be  beft  done  by  rubbing  the  bow  feveral  times  in 
fucceflion.  By  thefe  means  the  fand  will  be  formed  much 
more  accurately. 

Any  fort  of  glafs  may  be  employed  for  thefe  experiments, 
provided  its  furface  be  fmooth ;  otherwife  the  fand  will  fall 
into  the  hollow  parts,  or  be  thrown  about  in  an  irregular 
manner.  The  furface  of  the  common  green  glafs  is,  how- 
ever, not  very  fmooth,  and  often  full  of  cavities.  The  fi- 
gures, therefore,  formed  upon  it  are  not  fo  clear  and  accurate 
as  thofe  formed  upon  fmooth  white  glafs,  which  is  the  kind  I 

emplov. 

When  there  are  feveral  places  on  the  plate  where  there 
are  ftripes  in  the  mafs  of  the  glafs,  they  hurt  the  experiments, 
efpecially  in  producing  thofe  figures  where  a  vibrating  part 
falls  upon  feveral  of  taefe  ftripes.  In  that  cafe  the  figures 
are  not  fo  fvmmetric  as  on  other  plates.  I  have  in  my  pof- 
feflion,  for  example,  a  circular  plate  of  glafs  20  inches  in 
diameter,  on  which  I  was  never  able  to  produce  a  perfeft 
circle  as  on  other  plates,  the  circle  always  appearing  like  a 
very  long  cllipfe.  This  plate  contains  a  great  many  of  the 
above-mentioned  ftripes.  The  fiaws  and  knots  which  occur 
in  p^lafs  are  not  very  hurtful. 

Common  glafs  plates,  when  cut  v.  ith  a  ftone,  are  very 
fliarp  on  the  edge,  and  would  foon  deftroy  the  hair  of  the 
violin  bow  :  on  this  account  the  edge  muft  be  rendered  fome- 
what  fmooth.  For  that  purpofe  T  employ  a  file  or  a  piece  of 
coarfehard  free  ftone.  It  is  of  no  great  confequence,  accord- 
ing to  my  obfervations,  whether  the  edges  be  very  fmooth  or 
roughly  ground,  provided  they  be  in  fuch  a  Itate  as  not  to 
injure  the  hair  of  the  bow. 

You  muft  endeavour  to  procure  fuch  plate?  as  are  pretty 
equal  in  thicknefs.     It  may  be  faid^  in  genvral,  that  a  plate 
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the  thinner  it  is  will  be  fo  much  the  fitter  for  thefe  experi- 
ments^ though  in  this  refpeft  there  is  a  certain  minimum. 
In  fmall  plates^  fuch  as  thofe  that  are  circular,  and  not  above 
fix  inches  in  diameter,  the  obfervation  is  general;  but  in 
laro-er  plates  too  great  thinnefs  is  prejudicial.  Belides,  it  will 
be  found  that  very  thin  glafs  is  commonly  very  uneven,  and, 
as  has  been  already  faid,  mult  therefore  be  unfit  for  the  ex- 
periments. If  you  have  a  plate,  however,  which  is  on  one 
fide  thicker  than  on  the  other,  you  muft  endeavour  to  produce 
the  figure  on  the  plate  in  fuch  a  manner  that  you  can  rub  the 
violin  bow  againft  the  thinneli  part. 

In  the  laft  place,  in  praftifmg  the  experiments,  you  muil 
have  glafs  plates  of  difterent  iizes,  fuch,  for  example,  as  circu- 
I:..r  ones  of  from  four  to  twelve  inches  in  diameter  :  for,  on 
a  fmall  one  of  four  inches  in  diameter,  you  cannot  produce 
three  concentric  circles  v/ith  two  or  more  diam.eters;  and  on 
a  larger,  for  example,  of  twelve  inches  of  diameter,  you  can- 
not fo  eaiily  produce  a  lingle  circle  as  on  a  circular  plate  of 
three  inches  diameter.  Sometimes  it  is  difficult  to  make  the 
figure  appear  on  a  plate,  while  on  another  it  is  very  eafy. 
Sometimes  it  appears  only  W'hen  you  hold  the  plate  in  a  cer- 
tain place.  Thefe  are  phenomena  which  arife  partly  from  the 
Unlike  thicknefs  of  the  glafs,  and  partly  from  the  ih'ipes  and 
flaws  in  it. 

You  muft  not  employ  too  fine  fand,  but  rather  that  vvhich 
is  coarfer ;  becaufe  the  former  is  eafier  thrown  from  the  n- 
brating  parts,  while  the  latter  adheres  better  to  them.  It 
muft  be  of  fuch  a  nature  that  when  vou  incline  the  glafs- 
plate  it  may  readily  roll  otl';  becaufe,  in  that  cafe,  it  will  be 
eafily  thrown  from  the  vibrating  parts.  It  will  be  of  advan- 
tage that  it  be  mixed  with  fine  ilwiX,  which  fliews  peculiar 
phenomena  dii^ringthe  experiments,  as  it  collects  itklfat  one 
pUce  of  the  vibrating  part. 

The  plate  muil  be  equally  beftrewed  with  f^md,   and  not 

Ico  thick,  as  the  lines  will  then  be  exceedingly  fine,  and  the 

ligures  will  acquire  a  better  dchned  appearance. 

Tliofe 
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Thofe  who  wifh  to  exerclfe  themfelves  in  thefe  experiments 
may  try  to  produce  the  figures  fpoken  of  by  Dr.  Chladni^  in 
his  before-mentioned  work,  following  his  dire*Stions,  and  the 
rules  here  given :  but  they  muft  not  be  difcouraged  if  the 
fio-ures  are  not  produced  on  the  firft  trials ;  for,  in  general^  to 
learn  the  method  of  making  the  experiments  requires  fome 

time. 

The  above  rules  contain  fome  general  laws  which  vibrating 
furfaces  follow ;  but  as  my  object  here  was  to  give  only  a 
ihort  view  of  the  manner  in  which  experiments  muit  be  made, 
I  {ball  not  enter  into  a  further  explanation  of  thefe  laws,  as  I 
mean  to  treat  the  fubjecl  more  fully  on  fome  other  occafion. 


X.  Commumcation  from  Mr.  Cruicksh.ank,  Chemiji 
io  the  Ordnance,  relative  to  a  Mijiake  in  the  lajl  Edition  of 
Dr.  Smyth's  Treatife  on  the  Effefts  of  Nitrous  Vapour 
in  preventing  and  deltroying  Contagion.  With  an  Account 
cf  the  Methods  now  employed  at  Woolwich  for  fumigating 
"juith  the  Sulphurous  Acid,  and  with  Oxygenated  Muriatic 
Acid  Gas, 

TO  THE  EDITOR  OF  THE  PHILOSOPHICAL  MAGAZINE. 
SIR, 

Jn  the  laft  edition  of  Dr.  Smyth's  Treatife  on  the  effeds  of 
nitrous  vapour  in  preventing  and  deftroying  contagion,  I  was 
not  a  little  furprifed  to  find,  at  page  221,  the  following  paffage, 
in  a  letter  to  Dr.  Percival,  dated  Auguft  i,  I'jgS : 

''  Whether  this  will  apply  to  the  fmall-pox,  I  cannot  fay 
*^  from  my  own  experience ;  but  I  have  been  told  by  Dr.  Rollo 
^^  furgeon  to  the  artillery,  andMr.Cmickfliankprofeflbr-royal 
^^  of  chemiftry  to  the  academy,  that  it  deftroys  the  miafma  of 
*'  fmall-pox;  and  that,  of  two  quantities  of  matter  taken  for 
"  the  purpofe  of  inoculation,  one  was  expofed  to  the  nitrous 
*^  vapour,  the  other  not :  the  perfons  inoculated   with   the 
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'^  firft  were  not  feized  with  the  difeafe,  whilft  the  inoculation 
*^  took  the  ufaal  eifecl  when  performed  w4th  the  fecond." 

In  the  converfation  which  Dr.  Rollo  and  myfelf  had  with 
Dr.  Smyth,  about  the  ditlerent  methods  of  deftroying  conta- 
gion, I  gave  it  as  my  opinion,  that  the  ox,  muriatic  acid,  in 
the  form  of  gas,  deferved  the  preference,  for  the  followincr 
reafons  : — ift.  From  its  being  a  permanently  elaftic  fluid,  it 
was  much  more  diffulible  than  the  vapour  of  nitrous  acid — • 
and,  2ndly,  from  the  facility  v/ith  w4iich  it  deftroyed  the 
contagion  of  fmall-pox  in  the  moft  concentrated  ftate,  I  had 
little  doubt  of  its  efficacy  in  eradicating  contagions  in  gene- 
ral. I  then  mentioned  the  experiments  with  fmall-pox  mat- 
ter, which  are  related  in  the  firft  edition  of  Dr.  Rollo's  Trea- 
tife  on  Diabetes  *.  How-  the  Do6lor  could  confound  this  gas 
with  the  vapour  of  nitrous  acid,  with  v/hich  at  that  time  I 
had  made  no  trials,  it  is  difficult  to  conceive ;  but  however  this 
may  be,  it  is  neceflary  the  niillake  (liould  be  corre6led  :  for, 
although  it  be  poffible,and  even  probable,  that  nitrous  vapour 
may  deftroy  the  contagion  of  fmall-pox,  yet  it  fhould  never 
be  admitted  as  a  fa6l  until  proper  and  fatisfa6lory  experiments 
have  been  made.  In  the  fame  converfation  I  mentioned  the 
method  now  employed  at  Woolwich  for  fumigating  with  the 
fulphurous  acid,  and  which  we  fuppofed  had  fome  advan- 
tages over  that  ufuaily  praftifed.  It  confifts  in  mixing  inti- 
mately two  or  three  parts  of  pulverifed  fulphur  with  one  of 
nitre  ;  a  certain  quantity  of  this  mixture,  proportioned  to  the 
fize  of  the  apartment,   is  to  be  introduced  into  an  iron  pot, 

"■''  Mr.  Cruickfhank,  in  March  1795,  took  two  portions  of  recent  fmall- 
pox  matter  from  the  fame  perfon,  and  e^po^cd  one  portion  to  this  '^as  (the 
ox.mur.  acid  gis)  for  a  few  minutes,  and  with  it  iro.ulst  d  the  left  arms 
of  three  drummers,  while  the  right  arms  were  inoculated  with  feme  of  the 
other  portion.  The  pun£lures  of  the  left  arms  had  no  marks  of  inflamma- 
tion except  what  hmple  punfluie  produces,  and  they  entirely  difappcarcd 
in  a  few  davs.  But  the  right  arms  took  on  the  variolous  aftion,  and  in  two 
of  the  perfons  there  was  a  general  eruption.  This  experiment  1  as  beea 
fmce  repeated,  and  with  the  fame  fucccfs,  RoUo  on  the  Diabiiei  MdUlus^ 
vol.  i.  p.  61. 

and 
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and  placed  upon  fome  bricks,  or  wet  fand,  in  the  middle  of 
the  floor.  After  the  people  ha\'e  been  removed,  and  the 
windows,  &:c.  clofely  fhut,  the  compofition  is  to  be  fet  on  fire 
by  a  hve  coaL  During  the  conibuftion  a  great  quantity  of 
fulphurous  acid  gas,  mixed  with  fulphuric  acid  in  the  (late  of 
yapour,  is  dil'engnged,  and  concentrated  to  fuch  a  degree  as 
to  force  its  wav  into  the  fmalleft  apertures. 

In  the  common  method  of  burning  fulphur  it  is  impoffible 
to  concentrate  the  fulphurous  acid  in  this  manner,  as  the 
combuftion  ceafes  when  the  pure  air  in  the  room,  &c.  is 
nearly  confumed;  but  in  this  cafe  the  oxygene  is  fupplied  by 
the  nitre,  and,  the  combuftion  being  carried  on  with  great 
rapidity,  a  prodigious  quantity  of  gas,  &c.  is  difengaged  in  a 
very  fhort  fpace  of  time. — It  is  tme  that  this  mode  of  fum.iga- 
tion cannot  beput  in  practice  while  thepatients  are  prefcnt:  we 
doubt  much,  however,  if  the  fame  objection  is  not  applicable 
to  any  other,  which  fliall  be  completely  effeclual  in  evciy- 
cafe  j  for,  to  prevent  the  generation  and  fpreading  of  conta- 
gion, is  a  very  different  thing  from  entirely  eradicating  it, 
after  it  has  been  produced^  and  attached  to  the  clothmg, 
furniture,  ccc» 

The  procefs  for  difengaging  the  oxvgenated  muriatic  acid 
gas,  in  wards  containing  oftenlive  fores  and  infectious  difeafes, 
is  alfo  extremely  fimple  ; — Four  ounces  of  conmion  fait,  inti- 
mately mixed  with  two  ounces  of  pulverifed  manganefe,  are 
introduced  into  a  cup  or  fniali  bafon ;  to  this  mixture  about 
two  ounces  cf  water  are  iirit  added,  and  afterwards  three 
ounces  of  the  concentrated  fulphuric  acid  in  fmall  portions  at 
atime,  each  portion  being  fufficient  to difengage  fuch  a  quantity 
of  gas  as  can  be  borne  with  eafe  by  the  patients  in  the  room  ; 
when  ;nanaged  in  this  v/ay,  the  fmell  of  the  gas  is  far  from 
being  oftenlive,  and  its  eftefts  in  removing  putrid  and  dif- 
agreeable  fmells  much  fuperior  to  any  other  means  we  have 
ever  tried.  (See  the  note,  p.  397.)  We  do  not,  hov;ever,  by 
any  means  deny  the  efficacy  of  the  nitrous  vapour  :  our  prin- 
cipal obje£lion  to  it,  arifes  only  from  its  rcar^y  condenfaiion, 
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and  the  difficulty  of  difrlifing  it  completely.     But  there  is  one 
circumftance  on  which  the  Doctor  appears  to  place  fome  reli- 
ance, the  truth  of  which  we  ver\^  much  doubt^   and  that  is^ 
that,  during:  the  difengagement  of  the  vapour  of  the  nitrous 
acid,  a  conliderable  quantity  of  pure  air^   or  oxygene  gas,    ii 
at  the  fame  time  let  iocfe  ;   an  opinion  which  is  likewife  fup- 
ported  by  Mr.  Keir.    Now,  from  the  generally  received  theory 
refpecling  the  difference  between  the  white  and  orange-colour- 
ed vapour,  (and  it  is  the  laft  which  is  almoft  uniformly  gene- 
rated in  clofe  veiTels,  or  where  pure  air  is  excluded,)  a  quite 
oppofite  effect  fliould  take  place,  that  is,  the  produftion  of  tlie 
white  vapour  fhould  be  accompanied  by  a  diminution  of  the 
©xygene  gas  in  the  room  or  apartment.  Tn  order  to  fatisfy  mv- 
felf  with  regard  to  this  facl,    I  made  feveral  experiments,  the 
refults  of  which  were,  that^  when  a  cup  containing  a  mixture 
of  heated  nitre  and  concentrated  fulphuric  acid  was   placed 
under  a  glafs  jar  inverted  over   water,    the  air   in   the  jar, 
after  the  nitrous  vapour  had  been  condenfed,    was  foimd  to 
have  the  proportion  of  its  oxvgene  fomewhat  diminiffied,  the 
difference  being  nearly  as  93  to  90,    or  31  to  30.     This  dif- 
ference,   which  could  not  be  perceptible  in  a  large  chamber, 
liaving  only  the  ufual   quantity   of  nitrous  vapour  diffufed 
through   it,    is  but  fin  all,   and  I  confcfs  much  lefs  than  was 
expected  :  it  proves,  however,   tliat  no  oxygene  gas  is  difen- 
gaged.  In  thefe  trials  the  jar,  after  fome  time,  was  filled  with 
orange-coloured  vapours  ;  and  this  never  failed  to  be  the  cafe, 
where  the  heat  of  the  materials,  and  Itrcngth  of  the  fulphuric 
acid,  were  fuff.cient  to  difengage  any  quantity  of  nitrous  acid. 
In  the  diO:iliationof  this  acid,  it  is  true,  that  a  little  pure  air  '.$ 
difengaged  towards  the  end;  but  this  never  happens  until  the 
bottom  of  the  retort  becomes  red,  and  then  the  acid  itfelf  is 
decompofed,  v/hich  can   never  take  place  in  Dr.   Smvth's  - 
procefs. 

By  giving  a  place  to  tlic  preceding  remarks  in  your  valiii- 
able  Magazine,  you  will  greatly  oblige 

Yours,   ^c.  he, 

Woohvkh,  May  12th,  W^  CnUICKSII AXK. 
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XI.  Hfport  made  to  the  French  National  tnjlkute,  hy  C* 
GuYTON  c^z^Darcet,  in  regard  to  the  Refults  of  the 
Experiments  o/"  C.  Clouet,  on  the  different  States  of 
Iron,  and  the  Converfion  of  it  into  Cajl  Steel,  From  the 
Journal  des  Mines,  No.  XLV. 

JL  HE  memoir  of  C.  Clouet  is  entitled  Refults  of  Ex- 
periments on  the  different  States  of  Iron.  He  firft  treats  of 
the  combinations  of  iron  and  carbon.  A  thirty-fecond  part 
of  carbon,  fays  he,  is  fufficient  to  convert  iron  into  fteel :  a 
quantity  of  it  equal  to  a  iixth  part  of  the  weight  of  the  iron, 
gives  a  fteel  more  fulible  and  ftill  malleable;  but  beyond 
that  term  it  approaches  to  caft-iron,  and  has  no  longer  fuf* 
ficient  tenacity.  By  increafmg  the  dofe  of  carbon  you  in- 
creafe  the  fulibility,  and  it  paffes  at  length  to  the  ftate  of 
grey  caft  iron. 

The  particular  kind  of  caft  iron  refulting  from  a  combi- 
nation of  iron  and  glafs,  is  the  fecond  object  which  engages 
the  attention  of  C.  Clouet.  Glafs  never  enters  into  it  but 
in  a  very  fmall  quantity,  yet  its  properties  are  changed. 
This  iron,  though  exceedingly  foft  under  the  file,  when 
brought  only  to  a  cherry-red  heat,  divides  itfelf  under  the 
hammer;  when  poured  into  the  ingot-mould,  fh rinks  con- 
iiderably;  and  when  formed  into  plates,  tempering  gives 
them  the  grain  of  fteel,  and  renders  them  more  brittle,  with- 
out giving  them  more  hardnefs.  Charcoal  duft  added  to 
glafs  changes  the  refult,  and  increafes  the  fufibility;  but  the 
dofe  has  a  fenfible  influence  on  the  produfts.  From  a  thir- 
tieth to  a  twentieth  in  one  part  of  iron  gives  a  very  hard 
tempered  fteel,  which  fuffers  itfelf  to  be  forged  at  a  cherry- 
red  heat,  and  which  has  all  the  properties  of  caft  fteel.  By 
employing  more  carbon,  you  get  only  caft  iron. 

The  affinity  of  iron  for  carbon  is  fo  great,  that  at  a  high 
degree  of  temperature  it  even  takes  it  from  carbonic  acid. 
This  he  proves  by  the  following  experiment : — If  you  put  into 
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&  crucible  iron  cut  into  fmall  pieces,  along  with  a  mixture  of 
equal  parts  of  carbonat  of  lime  and  argil,  expofe  them  to 
the  defjree  of  heat  neceifary  to  weld  iron,  and  maintain  this 
heat  for  an  hour  or  more,  according  to  the  fize  of  the  cruci- 
ble ;  the  metal  when  poured  into  the  ingot-mould  will  be 
fteel  limilar  to  caft  fteel. 

The  oxvds  of  iron  are  equally  fufceptible  of  paffing  to  a 
ftate  of  foft  iron,  {led,  and  caft  iron,  according  to  the  pro- 
portions of  carbon  employed.  The  black  oxyd  of  iron,  the 
ftate  of  which  feems  to  be  the  moft  unalterable,  becomes 
iron  when  treated  in  the  crucible  with  an  equal  volume  of 
charcoal  powder :  by  doubling  that  quantity  you  will  have 
fteel,  and  a  progreffive  augmentation  gives  it  the  ehara6lers 
of  white  and  grey  caft  iron.  In  a  word,  C.  Clouet  obferved 
the  fame  tranfttions,  and  always  depending  on  the  refpeftive 
quantities  in  treating  caft  iion  and  the  oxyd  of  iron,  caft  iron 
and  forged  iron,  the  oxyd  of  iron  and  iron,  the  oxyd  of  iron 
and  fteel.  A  fifth  part  only  of  caft  iron  is  necefiary  to  ren- 
der iron  fteel.  The  iron  and  the  oxyd  do  not  unite  inti- 
mately; the  black  oxyd  mix:^a  v.iih  a  half  lefs  of  carboa 
.than  is  neceffar)^  for  its  reduction,  gives  a  foft  iron,  but  not 
very  tenacious,  black  and  without  a  granulated  fra6Lure.  A 
lixth  part  of  the  oxyd  brings  back  common  fteel  to  the  ftate 
of  iron,  by  treating  them  together  either  in  the  forge  or  by 
cementation. 

At  the  end  of  his  memoir  C.  Clouet  gives  fome  obferva- 
tions  on  the  method  of  producing  caft  fteel,  and  the  furnaces 
proper  for  that  purpofe.  He  determines  the  proportions  of 
the  fubftances  to  be  fufed;  the  degree  of  heat;  the  precau- 
tions to  be.  employed  in  pouring  them  into  the  ingot-mould  ; 
the  method  of  forging  this  kind  of  fteel ;  the  proceiles  to  be 
employed  for  aifays,  in  a  common  forge,  upon  three  or  four 
pounds  of  matter ;  and  the  proportions  to  be  given  to  a  re- 
verberating furnace  to  operate  at  the  fame  time  with  four  crjci- 
bles,  containing  each  from  twenty-three  to  twenty-ftx  pounds 
©f  fteel.     He  remarks,  that  ingredients  of  faline  gkfs  cannpt 
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he  employed  with  advantage ;  that  glafs,  too  fufible^  rend(^r^ 
fteel  difficult  to  be  forged  ;  that  fteel  kept  a  long  time  in 
fuiion,  takes  up  more  glafs  than  it  ought;  and  laftly,  that 
the  metal  muft  be  ftirred,  and  the  glafs  taken  carefully  away 
before  it  is  poured  out^  in  order  that  it  may  not  mix  itfelf 
with  the  ftecl.  After  giving  a  fliort  view  of  the  obfervations 
of  C.  Clouet,  and  the  practical  confequences  which  he 
deduces  from  them,  it  would  have  remained  for  us  only  to 
lay  before  vou  fome  fpecimens  produced  by  his  operations, 
had  we  not  thought  it  our  duty  to  add  the  refults-  of  the  ex- 
periments which  we  made  ourfclves,  by  following  his  pro- 
celTes  for  the  immediate  converfion  of  iron  into  caft  fteel^ 
and  of  which  it  is  of  importance  that  we  fliould  defcribe  the 
principal  circumftances. 

The  members  of  the  Council  of  Mines  having  permitted 
us  to  make  ufe  of  the  forge  conftrufted  in  their  laboratory,  we 
put  into  a  luted  Heffian  crucible  6  hectogrammes  (1*23  lb.)  of 
the  points  of  horfe-fhoe  nails^  and  4  (-81  lb.)  of  a  mixture  of 
^qual  parts  of  the  carbonat  of  lime  (white  marble)  and 
burnt  clay,  from  a  Heffian  crucible,  all  reduced  to  powder. 
The  mixture  was  heaped  up  to  furround  the  iron  fragments 
on  ever}'-  iide ;  and  the  crucible  placed  upon  its  (land  in  the 
middle  of  the  furnace,  the  heat  of  which  was  urged  by  three 
blafts.  In  our  firft  trial  vve  found,  after  about  an  hour  and 
a  half,  that  the  matter  was  fufed  ;  but  the  crucible  having 
burft,  we  were  prevented  from  pouring  it  out.  On  repeating 
the  operation  at  the  fame  forge,  and  in  the  fame  manrxcr, 
we  obtained  an  ingot ;  a  portion  of  which  we  now  fubmit 
to  the  infpeclion  of  the  Clafs.  It  forms  a  fquare  bar,  each 
face  of  which  is  from  26  to  27  millimetres  (about  one  inch 
Englirti). 

The  frequent  and  aimoft  unavoidable  accidents  which 
crucibles  experience  by  being  expofed  to  the  blaft  of  bellows, 
made  us  think  it  a  point  of  importance  to  afcertain  whether 
the  operation  would  fucceed  equally  well  in  a  reverberating 
furnace  or  any  other  wind  furnace^,  as  C.  Clouet  announces. 
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We  firft  employed  a  Macquer's  furnace  in  one  of  the  labora- 
tories of  the  Polytechnic  School.  Though  its  (late  of  de- 
rancrement  did  nut  give  us  reafon  to  hope  for  tlie  whole  effe6t 
of  the  principles  of  its  conftruftion,  a  pyrometric  piece 
placed  in  a  feparate  crucible  indicated  that  the  heat  had  been 
carried  to  151  degrees.  The  crucible  did  not  appear  to  be 
either  broken  or  cracked ;  yet  the  fufion  was  incomplete, 
and  even  a  portion  of  theTron  remained  uncovered  above  the 
portion  of  the  vitreous  mafs^  without  it  being  poffible  to  dif- 
cover  the  caufe. 

We  then  refolved  to  repeat  the  experiment  at  a  founder*s 
furnace;  and  C.  Lecour,  affayer  of  the  mint,  vsras  fo  kind 
as  to  permit  us  to  operate  with  that  in  his  laborator)^  Our 
fuccefs  exceeded  what  we  expected,  confidering  the  fize  of 
the-  furnace.  A  particular  defcription  of  this  operation  ap- 
peared to  us  the  beft  means  of  fatisfying  the  demand  of 
government,  fmce  it  tends  to  eftablifl^.  the  poffibility  of  a 
manufactor)'  of  this  kind  on  a  large  fcale,  and  to  give  from 
obfers'ation  the  balis  of  this  new  art. 

We  repaired  to  the  laboratory  of  C.  Lecour  in  the  mint^ 
with  our  colleague  Vauquelin,  who  affifted  us  in  our  experi- 
ments. The  wind  furnace  is  conftm8:ed  of  brick.  The  fire- 
place <2  is  a  fquare  cavity  of  25  centimetres  (9*23  inches)  on 
each  internal  face,  45  centimetres  (16-62  inches)  in  height, 
terminated  at  the  bottom  by  a  grate  b  of  feven  fquare  bars  27 
niillimetres  (one  inch)  in  thicknefs,  and  raifed  25  centimetres 
(9*23  inches)  above  the  bottom  of  the  aih -hole.  The  mouth 
has  an  iron  cover  c,  with  hinges  inclined  about  25  degrees  (fee 
Plate  IX.)  from  a  perpendicular.  The  tunnel  dd,  by  which  the 
furnace  is  terminated,  is  built  of  bricks  alfo.  It  commences 
above  the  aperture  of  the  cover,  and  firft  forms  a  fquare,  each 
face  of  which  internally  is  equal  to  25  centimetres;  but  it  be- 
comes narrower  as  it  afcends,  fo  that  each  face  at  the  extre- 
mity is  a  fifth  lefs.  This  tunnel  rifes,  inclined  aoainft  the 
wall,  to  the  height  of  13  decimetres  (about  four  feet.) 
It  is  there  connected  with  a  large  chimney  raifed  about  ij 
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metres  (or  45  feet),  the  excefs  in  the  width  of  which  15 
clofed  by  a  trap  e  moving  on  hinges  when  the  furnace  is 
at  work.  We  had  previoufly  put  into  a  Heffian  crucible  15 
centimetres  (about  51  inches)  in  height,  and  8  in  diameter, 
^6'j  grammes  (6914  grains)  of  fmall  iron  nails,  and  245 
grammes  (4616  grains)  of  a  mixture  of  carbonat  of  lime  and 
burnt  clay.  This  crucible  was  placed  on  its  ftand  in  the 
middle  of  the  furnace. 

At  one  of  the  corners  of  the  bottom  was  placed  a  fmali 
eruciljle  of  kaolin  with   its   cover,   and  containing  two  of 
Wcdgewood's  pvrometrical  pieces,  taken  from  two  different 
boxes.     We  readily  forefaw  that  in  this  pofition  they  would 
not  receive  the  fame  degree  of  heat  as  the  crucible  placed  in  the 
centre ;   but  it  was  a  mode  of  cftimation  not  to  be  neglected. 
The   fire  was  kindled  about   half  an  hour  ^fter  ten,  and 
urged   at  firft  very  (lowly.     At  one  o'clock  we  judged  the 
fufion   to   be  complete,    took  away  the  vitreous  part,  and 
poured  the  matter  into  the   ingot-mould.     A  part  of  the 
matter  remained  fixed  in  the  crucible,   becaufe  too  much 
time  was  emploved  in  removing  the  laft  portions  of  the  glafs, 
and  becaufe  perhaps  a  quarter  of  an  hour  more  heat  would 
have  been  ncceffary ;  but  the  moulded  portion,  by  its  form 
and  grain,  left  no  doubt  of  proper  fufion,  and  of  its  perfeft 
c'onverfion  into  fi:eel.     The  pvrometric  pieces,  placed  at  the 
corner  of  the  furnace,  gave  one  136  degrees,  and  the  other 
140;  from  which  it  may  be  inferred,  that  the  matter  in  the 
large  cr.ucible  was  expofed  to  a  heat  of  about  15a  degrees. 

'^  Cafi;  fi;eel,"  fays  Perret  in  his  Memoir  which  obtained 
the  prize  from  the  Society  of  Arts  at  Geneva,  ^'  is  judged 
by  moft  fmiths  intraftable ;  but  it  is  ftill  poffible  to  over- 
come it  by  attention  and  addrefs."  That  of  C.  Clouet  re- 
quires the  fame  precautions,  which  depend  on  its  peculiar 
nature^  and  it  aEbrds  a  proof  that  it  may  be  forged,  and  that 
in  this  ftate,  even  though  its  grain  be  not  rendered  finer  by 
tempering,  it  will  bear  a  coniparifon  with  the  Englilh  caft 
<TecL     We  fubje<?t:ed  alfo  to  trial,  by  forging,  a  fmall  piece 
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obtained  by  fufion  in  a  wind  furnace  :  the  grain  of  its  frac- 
ture, after' having  been  forged,  fully  confirmed  the  opinion 
which  we  formed  of  it  when  caft. 

The  ingots  almoft  always  exhibit  on  their  fraaure  fmall 
cavities,  which  it  might  be  fuppofed  would  produce  faults 
in  the  fortriug ;  but  as  they  are  clear  and  free  from  all 
foreign  maUcr,  they  form  no  obftacle  to  the  union  of  all  the 
parts!  Befldes,  it  will  be  eafy  to  prevent  this  accident  by  a 
Hower  cooling  in  the  ingot  mould,  which  will  naturally  take 
place  in  operating  upon  larger  maffes.  We  ought  not  to 
omit  tliat  this  fteel,  when  forged  into  bars,  is  exadly  in  that 
ftate  which  Rinman  indicates  as  one  of  the  charaders  of  caft 
fteel.  Its  fpecific  gravity  is  to  that  of  the  fineft  fteel,  not 
caft,  in  the  proportion  of  7-917  to  779. 

However  conclufive  thefe  refults  may  be,  it  appears  that 
fomething  would  ftill  be  wanting,  if  we  did  not  at  the  fame 
time  produce  a  fpecimen  of  what  an  able  hand,  accuftomed 
to  manage  the  Englifli  caft  fteel,  can  do  with  ours  in  the 
fabrication  of  thofe  hiftruments  to  which  Englifti  fteel  gives 
fo  much  fuperiority :  we  have  the  fatisfadion  of  being  able 
to  exhibit  this  proof  alfo  of  the  utility  of  C.  Clouet's  dif- 
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A  bar  of  fteel  arifing  from  the  caft  made  at  the  Depot  des 
Machines  du  Confervatoire,  was  delivered  by  C.  Molard  to  C. 
Lepetitwalle,  proprietor  of  the  national  manufaaor)^  of  fteel 
razors  at  the  Qumxe-i'mgts ,  faubourg  Antoine.     He  made 
of  it  three  razors,  viz.  two  without  any  preparation,  and  one 
after  having  taken  away  the  appergus  (the  name  given  to  the 
fmall  fifl'ures  found  at  the  furface  and  on  the  edges).     This 
artift  declares,  that  "  the  latter  was  manufaaured  with  great 
facility,  confidering  the  quality  of  the  metal ;  that  it  will 
bear  comparifon  wkh  thofe  of  the  fine  Englifli  fteel  named 
Marfchall  and  B.  Huntzman ;  and  that  all  the  three  are  ex- 
cellent for  any  beard  whatever." 

Jlitherto  we  have  confined  ourfelves  to  an  examination  of 
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the  proceffes  and  produftions  which  have  more  partiailarly 
attracted  the  attention  of  Government;  but  we  cannot  ter- 
minate this  report  without  pointing  out,  in  a  few  words,  the 
tmths  of  the  theory  arifuig  from  them.  It  is  well  known 
that  iron  does  not  become  fteel,  but  by  alTaming  about 
0"2Ci3  of  its  weight  of  carbon  :  here  it  is  fumiihed  only  iri 
the  ftate  of  carbonic  acid  ;  this  acid  then  is  decompofed.  This 
is  a  very  important  phenomenon,  which  the  obfervation  of 
C.  Clouet  has  added  to  the  proofs  of  the  doclrine  of  the 
French  chemifts.  But  how  is  this  decompofition  efTectedr — 
It  evidently  refults  from  the  eventual  or  predifpofing  affinity 
which  a  portion  of  the  iron  exercifes  upon-the  oxygen  of  the 
acid,  at  the  fame  time  that  the  reniainder  of  the  iron  tends 
to  unite  itfelf  with  the  carbon;  and  a  concurrence  of  thefe 
attractions  produces  a  reful:  which  one  would  not  have 
expected,  and  which  would  not  indeed  have  been  poffible 
by  Umple  affinity.  Thus  in  this  operation  the  vitreous 
flux  is  always  feen  charged  with  the  oxyd  of  iron,  the  pre- 
fence  of  which  difcovers  itfelf  by  a  very  dark  green  colour. 
The  experiment  in  which  the  iron  was  not  fufed,  has  enabled 
us  to  exhibit  to  you  a  proof  of  it.  Hence  it  might  perhaps 
be  inferred,  that  this  indifpenfible  oxydation  of  a  portion  of 
the  iron  occafions  in  the  produ6l  a  decreafe  of  fo  much  the 
more  importance,  as  iron  only  of  the  beil  quality  can  be 
employed  in  the  operation.  This  confideration  made  US'  pay 
attentlun  to  the  decreafe,  in  order  that  we  might  at  leal'l 
give  fome  idea  of  its  probable  limits.  In  the  operation 
conducted  at  the  Vvinci  furnace,  the  decreafe  was  not  altogether 
a  twelfth ;  in  another  experiment  mr.dc  at  the  forge  of  the 
School  of  jNIines,  before  C.  Vauquelin,  in  428  grammes  of 
iron  there  was  a  lofs  only  of  19  grammes,  that  is  to  fay,  lefs 
than  a  twentv-feccnd  part.  We  may  then  reft  affured  that 
this  lofs  will  be  compcnfated  by  the  value  which  the  reft  of 
the  matter  v/ili  acquire ;  and  that,  inftead  of  increafing,  it 
xnuft  be  ciminiihed  when  workina:  on  a  larcfe  fcale,  for'it  is 

evident 
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evrdent  that  it  is  produced  chiefly  by  an  accidental  fcorifica- 
tion,  and  always  more  in  proportion  to  the  furface  than  to 
the  mafs. 

It  now  remains  that  we  Oiould  ftill  make,  in  reoard  to  the 
procefs  itfelf,  a  remark  which  leems  proper  to  (hew  the  fu- 
periority  of  it  to  all  thofe  hitherto  ufed  for  the  converfion  of 
iron  into  fteel.  It  is  well  known  that  the  great  difficulty  is 
to  make  it  take  up  the  proper  dofe  of  carbon ;  below  that 
you  have  foft  Heel ;  and  above  it,  fteel  fuperfaturated  almoft 
to  the  ftate  of  caft  iron,  and  as  refraftory.  Ought  not  the 
quantity  to  be  determined  here  by  the  concurrence  of  the 
forces  of  the  affinity  which  operate  the  decompofition  of  the 
carbonic  acid  ?  The  degree  of  faturation  would  be  then  con- 
ftant,  and  the  product  always  uniform;  and  it  may  be 
readily  comprehended  how  much  value  this  condition,  which 
we  mention  only  as  probable,  would  add  to  the  new  method. 

From  thefe  reflecStions,  and  the  fa6ts  mentioned  in  this 
report,  we  conclude,  that  the  obfervations  of  C.  Clouet  on 
the  diffisrent  ftates  of  iron  diffi.ife  a  new^  bgbt  over  the  man- 
ner of  treating  this  metal ;  that  the  immediate  converfion  of 
foft  iron  into  caft  fteel,  without  employing  carbon,  and  bv 
the  decompofition  of  the  carbonic  acid,  is  a  difcovery  as  im- 
portant for  the  advancement  of  the  theory  of  chemical  affi- 
nities, as  it  is  valuable  for  increalino:  national  induftrv : 
that,  by  the  labours  of  C.  Clouet,  the  procefles  of  this  new 
art  are  already  determined,  in  fuch  a  manner  as  to  leave  no 
doubt  of  their  fucceeding  in  a  large  manufactory;  that  the 
^eel  arifing  from  them,  when  forged  in  bars,  has  all  the  ex- 
ternal characters  and  intrinftc  qualities  of  the  Enorjift]  caft 
fteel  of  the  manufactories  of  Huntzman  and  Marfchall;  that 
it  may  be  ufed  for  the  fame  purpofes,  and  be  introduced  in 
competition  wdth  it  into  commerce,  without  fear  of  anv  dif- 
tinclion  being  made  to  its  prejudice;  that  it  is  to  be  wiflied, 
in  order  to  haften  the  benefits  of  this  difcoverv,  that  o-overn- 
ment  would  order  from  15  to  20  myriagrammes  to  be. 
manufadured  of  this  fteel,  the  value  of  which,  at  ih^  preftnt 

D  d  4  price. 
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price,  would  be  almoll  equivalent  to  the  expence ;  that  en^ 
tmfting  the  management  of  the  firft  trials  to  C.  Clouet, 
would  cnfure  the  bcft  fuccefs ;  and  laftly,  that,  in  any  event, 
the  free  and  unreferved  communication  which  C.  Clouethas 
made  of  this  difcoverv,  entitles  him  to  the  crratitude  of  his 
countrymen^  and  to  a  national  rev,-ard. 


XII.  Extra6l  of  a  Report  made  h}'  C.  Pictet,  of  Geneva^ 
to  the  Society  for  the  Advancement  of  the  Arts  eJlahVijhed 
in  that  City  in  regrard  to  the  Steel-Yards  of  C.  Paul, 
From  the  Journal  des  Mines,  No,  XLV, 

JL  H  E  place  of  infpector  of  weights  and  meafures,  occu^ 
pied  at  Geneva  by  C.  Paul,   having  given  him  an  opportu-^ 
nily  of  carefully  examining  a  great  number  of  fteel-yards, 
he  has  found  reafon  to  be  convinced  that  the  greater  part  of 
thefe  inftruments,  and  particularly  the  Roman  fteel-yards_, 
are  conftnided  on  bad  principles,  and  feem  to  have  been 
made  by  artius  unacquainted  with  the  properties  of  the  lever. 
He  has  fucceeded  in  improving  thefe  inftruments,  and  ftecl- 
yards  in  particular.     The  latter,  in  the  common  purpofes  of 
commerce,    have  tv/o  advantages  over  balances.      i.  That 
their  axis  of  fufpenficn  is  not  loaded  with  any  other  weight 
than  that  of  the  merchandife,  the  conftant  weight  of  the  ap- 
paratus itfclf  excepted ;  while  the  axis  of  the  balance,  be- 
f-des  the  weight  of  the  inftrument,  fuftains  a  weight  double 
to  that  of  the  merchandife.     2.  The  ufe  of  the  balance  re- 
quires a  confiderable  aflbrtmcnt  of  weights,  which  caufes  a 
proportional  increafe  in  the  price  of  the  apparatus,  indepen- 
dently of  the  chances  of  error  which  it  multiplies,  and  of  the 
time  employed  in  producing  an  equilibrium.  .  Thefe  motives 
induced  C.  Paul  to  employ  his  thoughts  on  the  means  of  fo 
far  improving  ficel-yards,  that,  either  in  delicate  operations 
of  the  arts,  or  in  thofe  of  the  fame  kind  which  are  often  lb 
neceffary  in  the  prudice  of  \m  phyfical  fciences,  thefe  in^ 

flruments 
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flmments  misrht  be  fubftituted  with  advantage  for  commoia 
balances.  In  order  that  I  mav  better  explain  in  what  the 
improvements  of  the  fretl-vards  fabniitted  to  the  Society 
confiit,  it  will  be  proper  to  point  out  what  were  the  faults 
of  the  common  ones. 

1 .  There  were  none  of  them^  in  which  the  points  of  fuf- 
penfion  were  exactly  in  the  prolongation  of  the  line  of  the 
diviiions  of  the  beam ;  a  circumitance  which  neceflarily 
changed  the  relation  between  the  arms  of  the  lever,  the 
power  and  the  refinance,  according  as  the  direction  of  the 
beam  w^as  changed  from  a  horizontal  poiition.  We  have 
feen  fteel-yards,  in  which  a  degree  oniv  of  difference  in  the 
inclination  of  the  beam  produced  the  difference  of  more 
than  a  pound  in  the  refult. 

2.  When  the  (hell,  the  beam,  and  weight,  are  made  at 
hazard,  a  perfon  who  pofl'efles  a  Itcel-yard  carmot  know 
when  the  inflmment  is  deranged;  and  even  an  artift  cannot 
repair  it,  but  by  repeated  trials,  and  with  a  great  lofs  of 
time. 

3.  The  Gonflruclion  of  the  common  fteel-yards,  whichr 
have  a  fmall  and  a  large  fide,  renders  it  neceffary  to  invert 
them  frequently :  a  laborious  operation  when  thefe  inftru- 
ments  are  heavy,  and  which  expofes  the  axes  to  the  danger 
of  damage  bv  the  effect  of  the  fliocks  which  that  tuminor 
occafions. 

As  thefe  double  fides  renders  it  neceffarv^  to  have  a  beam 
very  ftraight,  in  order  that  it  mav  be  lefs  faulty,  it  readily 
bends,  which  is  a  new  fource  of  error ;  and,  the  face  which 
bears  the  numbers  being  narrow  in  proportion,  it  is  difficult 
to  form  on  it  numbers  fufficiently  vifible.  TheCe  inconve- 
niences are  all  avoided  bvthe  conftruclion  of  C.  Paul,  which 
prefents,  befides,  feveral  other  advanta sees  not  polTefled  by  the 
old  fteel-yards. 

I .  The  centres  of  the  movement  of  fufpeniion,  or  the  two 
conftant  centres,  are  placed  on  the  exaft  line  of  the  diviiions  of 
the  beam  ;  an  elevation  almod  imperceptible  in  the  axis  of 

the 
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the  beam,  deftined  to  compenfate  for  the  very  flight  flexion 

of  the  bar,  alone  excepted. 

2.  The  apparatus,  by  the  confl:ru6lion  of  the  beam,  i? 
balanced  below  its  centre  of  motion ;  fo  that  when  no 
weight  is  fufpended,  the  beam  naturally  remains  horizontal, 
and  refumes  that  polition  when  removed  from  it,  as  alfo  when 
the  fl:eel-vard  is  loaded  and  the  weight  is  at  the  divifion, 
which  ought  to  (hew  how  much  the  merchandife  weighs. 
The  horizontal  fituation  in  this  Iteel-yard,  as  well  as  in  the 
others,  is  known  by  means  of  the  tongue,  which  rifes  verti- 
cally above  the  axis  of  fufpenfion. 

3.  It  may  be  difcovered  that  the  fteel-yard  is  deranged, 
if,  when  not  loaded,  the  beam  does  not  remain  horizontal. 

4.  The  advantage  of  a  great  and  a  fmall  fide  (which  in  the 
others  augments  the  extent  of  their  power  of  weighing)  is 
fupplied  by  a  very  fimple  procefs,  which  accomphihes  the 
fame  end  with  fome  additional  advantages.  This  procefs  is 
to  employ,  on  the  fame  divilion,  different  weights.  The 
numbers  of  the  divifions  on  the  bar,  point  out  the  degree  of 
heavinefs  exprefled  by  the  corrcfponding  weights.  For  ex- 
ample, when  the  large  weight  of  the  large  fleel-yard  weighs 
eio-hteen  pounds,  each  divilion  it  palTes  over  on  the  bar  is 
equivalent  to  a  pound ;  the  fmall  weight,  weighing  eighteen 
times  lefs  than  the  large  one,  will  reprcfent,  on  each  of  thcfe 
divifions,  the  eighteenth  part  of  a  pound  or  ounce ;  and 
the  oppoiite  face  of  the  bar  is  marked  by  pounds  at  each 
eighteenth  divifion.  In  this  conllruction,  therefore,  we  have 
the  advantaoe  of  being  able,  bv  employing  both  Vvxights  at 
once,  to  afcertain,  for  example,  almoft  within  an  ounce,  the 
weight  of  500  pounds  of  merchandife.  It  will  be  fufficient 
to  add  what  is  indicated  by  the  fmall  weight  in  ounces,  to 
that  of  the  large  one  in  pounds,  after  an  equilibrnim  has 
been  obtained  bv  the  pofition  of  the  two  weights,  viz.  the 
larfifc  one  placed  at  the  next  pound  below  its  real  weight, 
and  the  fmall  one  at  the  divifion  which  determines  the  num- 
\)^T  of  ounces  to  be  added, 

/  '  5-  As 


C.  PauTs  ne'M  Suel-Yarl.  411 

,;    As  the  beam  is  dlvldeJ  only  on  one  Mc,  k  may  have 

the  form  of  a  thu,  bar,,  which  renders  it  much  lefs  fufcept.- 

ble  of  being  bent  bv  the  action  of  the  weight,  and  afford. 

room  for  making  the  figtues  more  vifible  on  both  the  faces. 

6    In  thefe  fteel-vards  the  difpoiition  of  the  axc-^  is  not 
only  fuch  that  the  beam  reprefents  a  mathematical  lever 
without  weicrht ;  but  in  the  principle  of  its  divifion    the  ,n- 
ter^•al  between  even-  two  divifions  is  a  determined  and  aliquot 
part  of  the  diftance  between  the  two  fi;ced  points  of  fufpen- 
Ln ;  and  each  of  the  two  weights  employed  has  for  its  ab- 
folute  weight  the  unity  of  the  weight  it  reprefents,  multi- 
plied by  the  number  of  the  divifions  contained  in  the  mtenal 
between  the  two  conftant  centres  of  motion.     Thus,  fup- 
pofing  the  arms  of  the  fteel-yard  divided  in  fuch  a  manner 
that  ten  divifions  are  exaclly  contained  in  the  diftance  be- 
tween the  two  conftant  centres  of  motion,  a  weight  to  ex, 
prefs  the  pounds  on  each  divifion  of  the  beam  muft  really 
weich  ten  pounds;  that  to  point  out  the  ounces  on  the  fame 
divifions,  muft  weieh  ten  ounces,  &c.  So  that  the  fame  fteel- 
yard  may  be  adapted  to  any  fyftem  of  meafures  whatever, 
and  in  particular  to  the  decimal  fyftem,  by  varying  the  abfo- 
lute  heavinefs  of  the  weights,  and  their  relation  with  each 
other.     The  application  of  this  principle  will  be  feen  here- 
after in  the  defcription  of  the  ftcel-yard,  to  which  C   Pau  , 
,yith  great  propriety,  has  given  the  name  of  umverjaipd- 

■^'^BiU,  to  trace  out,  in  a  few  words,  the  advantages  of  the 

fteel-va-ds  conftruoxed  bv  C.  Paul  for  commercial  purpofcs, 

1  ftiail  only  obfer.  e,    i .  That  the  buyer  and  feller  are  certain 

of  the  correAnefs  of  the  infirument,  if  the  beam  remains 

horizontal  wl,en  it  is  unloaded   and  in  its  ufual   pofition. 

2.  That  thefe  fteel-vards  have  one  fufpenfion  lefs  than  the 

old  ones,  and  are  fo  much  more  fimplc.     3.  That  by  thefe 

means  we  obtain,  with  the  greateft  facility,  by  employing 

two  wciahts,  the  exaa  weight  of  merchandife,  with  all  the 

approximation  that  can  be  defirec,  and  even  with  a  greater 

preciuoa 
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precifion  than  that  given  by  common  balances.  There  are 
few  of  thefe  which^  when  loaded  with  500  pounds  at  each 
end,  are  decidedly  fcnfible  of  an  ounce ;  and  the  fteel-yards 
of  C.  Paul  pofTefs  that  advantage,  and  coft  one  half  lefs  than 
balances  of  equal  force.  4.  In  the  lall  place  we  may  verify, 
every  moment,  the  juilnefs  of  the  weights,  by  the  tranf- 
pofition  which  their  ratio  to  ea.ch  other  v/ili  permit;  for 
example,  by  obferving  whether,  when  the  weight  of  one 
•pound  is  brought  back  one  diviiion,  and  the  weight  of  one 
ounce  carried  forwards  eighteen  divifions,  the  equilibrium 
flill  remains. 

If,  inftead  of  afceitainino;  the  weis^ht  of  the  merchandife 
in  pounds,  you  v/iflied  to  find  it  according  to  the  new  fyftem 
in  decagrammes,  hectogrammes  and  kilogrammes,  it  will  be 
fufficient  to  fubftitute,  for  the  ordinary  weights,  an  afTortment 
of  three  weidits  bearing:  the  above  names.  Thefe  three 
weights  are  the  decuple  one  of  the  other;  and  the  abfolute 
w-eio-ht  of  that  called  kilogramme,  is  to  the  abfolute  weioht  of 
that  called  pound,  in  the  exaft  ratio  of  thefe  two  quantities. 
It  may  be  here  fcen,  that,  by  adapting  to  the  freel-vard  a 
fyftem  of  three  weights,  Vv^e  mat  arrive  at  the  fecond  decimal, 
or  the  centiemes  of  the  unit"  of  the  weights  employed,  and 
even  without  adding  or  changing  any  thing  in  the  diviiion  of 
the  beam. 

It  is  on  this  fimple  and  advantageous  principle  that  C. 
Paul  has  conftrufted  his  univerfal  fiecl-yard^  which  I  am  go- 
inor  to  defcribe.  It  ferves  for  weiohin2;  in  the  ufual  manner, 
and  according  to  any  fyftem  of  weights,  all  ponderable  bodies 
to  the  precifion  of  half  a  grain  in  the  weight  of  a  hundred 
omices ;  that  is  to  fay,  of  a  decigramme  in  the  weight  of  a 
kilogramme,  or,  in  other  words,  of  a  ten  tboufandth  part. 

It  is  employed,  bcfides,  for  afcertaining  the  fpecific  gravity 

of  folids,  of  liquids,  and  even  of  the  air  itfelf,  by  proccires. 

extremely  fimple,  and  which  do  not  require  many  fub-divi- 

fions  in  the  w.eights.     This  complete  apparatus  is  reprefent- 

ed  plate  X. 

The 
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The  beam  A  B  of  this  fteel-yard  is  conflruc^led  on  the  fame 
principles  a5  the  commercial  fteel-yard^  but  of  much  fmaller 
dimenfions  * .  The  (hears  are  fufpended  by  a  fcrew  to  a  crofs 
bar  of  wood  fupported  by  two  pillars,  which  reft  on  the  twa 
extremities  of  a  fmall  wooden  box  furnifhed  with  three 
drawers,  and  which  fcrves  as  the  ftand  of  the  apparatus. 
This  beam  is  divided  into  200  parts,  beginning  at  its  centre 
of  motion.  The  divifion  is  differently  marked  on  the 
two  fiices  :  on  the  anterior  face  the  numbers  follow  each 
other  from  10  to  200,  proceeding  towards  the  extremity  ;  and 
on  the  other  face,  reprefented  apart  at  F,  the  numbers  are  - 
marked  in  the  oppofite  direction . '  I  fliall  foon  explain  the 
ufe  of  this  difference  in  the  order  of  numeration. 

The  fmail  frame  G  is  deftined  to  prevent  the  ofcillation  of 
the  beam,  and  it  is  placed  at  the  proper  height  by  means  of  the 
nut  and  fcrew  by  which  it  fs  fufpended.  Above  the  beam 
is  feen  a  fmall  crofs  bar  of  brafs,  fufpended  by  its  two  extre- 
mities from  the  crofs  bar  of  wood.  Different  weights  are 
hooked  to  it,  each  having  its  particular  value  marked  on  it. 
And,  in  the  laft  place,  a  fmalbiiereurial  thermometer  having 
the  two  moft  ufual  divifions,  and  deftined  to  point  out  the 
temperature  of  the  air  and  the  water  during  the  experiments* 
The  axis  of  fufpcnfion  of  the  fteel-yard  refts  upon  two  beds 
of  very  hard  well-polifhed  fteel.  The  cafe  is  the  fame,  but  in 
a  reverfed  fituation,  with  the  axis  which  fupports  the  hook  C, 
that  ferves  for  fufpending  different  parts  of  the  apparatus  ac- 
cording to  the  purpofe  to  which  it  is  to  be  applied. 

When  vou  wifh  to  employ  ii  as  a  common  fteel-vard,  you 
fufpend  from  it  the  brafs  fhell  E,  which  is  an  exaA  counter- 
balance for  the  weight  of  the  beam  when  unloaded.     The 

♦  A  drawing  of  C  Paul's  Ccmmercial  St^cl-yard  was  fubjoined  to  tlv's 
memoir.  As  it  was  impoiuble  to  give  more  phtes,  we- have  been  obliged 
to  lupprefs  that  figure  ;  but  the  one  we  have  ca'jfed  to  be  en£.ra%'ed  will 
f,ive  rt  very  correct  idea  of  it,  finGe  the  principles  of  the  confiruclion  of  both 
the  large  zv.d  fj^-iall  fteel-yards  are  abfolutely  the  fame.     Nc^fe  of  the  Frencb 

latter 
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latter  then  affumes  of  itfelf  a  horizontal  fituatlon.  You  tfiert 
fearch  for  the  equihbriani  of  the  fubftancepat  Into  this  (belly 
by  placing  at  the  proper  place,  on  the  beam,  the  weight  and 
its  fraftions  correfponding  with  the  fyftem  of  weights  adopt- 
ed ;  and  when  vou  have  found  the  equilibrium,  you  obferve 
the  weight  indicated  by  the  diviiions  on  which  each  of  the 
weights  employed  is  found,  exactly  in  the  fame  manner  as  is 
done  in  regard  to  the  common  fteel-yard. 

There  may  be  feen  in  the  plate  a  glafs  {hell  fufpended  in  a 
jar  filled  to  a  certain  height  with  water.  This  (hell  is  deftined 
for  experiments  in  regard  to  the  fpeci fie  gravity  of  folids.  It 
is  in  equilibrium,  if,  Vv  hen  immerfed  into  water  at  ia°  R,  as 
far  as  the  jundion  of  the  three  filver  wires  by  which  it  is  fup- 
ported,  it  exactly  balances  the  weight  of  the  beam  unloaded. 

When  you  wifli  then  to  try  the  fpecific  gravity  of  a  folid, 
vou  firft  weigh  it  in  air  ;  but  by  putting  it  into  the  brafs  ihell, 
and  then  fubftituting  the  glafs  one,  you  weigh  it  in  water.  It 
is  well  known  that  the  difference  of  thefe  weights,  employed 
as  a  divifor  of  the  total  weight  in  air,  gives  for  quotient  the 
fpecific  gravity.  Care  muit  be  taken,  as  in  all  experiments 
of  the  kind,  that  no  bubble  of  air  adheres  to  that  part  of  the 
apparatus  immerfed  in  the  water,  or  to  the  fub fiance,  the 
weip-ht  of  which  is  required,  and  which  is  immerfed  alfo. 

The  folid  glafs  ball  H  is  deflined  for  the  purpofe  of  afcer- 
taining  the  fpecific  gravity  of  liquids,  in  the  following  man- 
ner : — This  piece  is  furniflied  with  a  hook  of  fine  gold,  that 
it  may  be  immerfed  without  inconvenience  in  acids.  When 
it  is  fufpended  to  the  hook  of  the  fleel-yard,  and  in  the  air, 
it  is  in  equilibrium  with  the  beam  loaded  at  its  extremity 
(cither  at  the  divifion  marked  O,  on  the  fide  of  the  beam 
feen  at  F)  with  weights  entitled  Jpecific,  and  —^  of  fpecific 
hooked  on  at  the  other. 

This  ball,  immerfed  in  diflilled  water  at  iz""  R.  as  far  as  the 
end  of  the  ftraight  metal  wire  which  ftifpends  it,  is  ftill  in 
equilibrium  with  thefe  two  weights  placed  in  the  following 
manner,  viz*  the  large  one  at  the  divifion  ia  tlie  middle  x}£ 

the 
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ihe  beam  msrked  ivater  on  the  fide  F  of  the  bcairi^  and  the 
fmali  one  at  the  divifion  O,  that  is  to  fay,  the  extremity. 
When  the  apparatus  is  thus  prepared,  you  fill  ajar  with  the 
liquid,  the  fpeciiic  <iravity  of  which  you  wifh  to  afcertain  ; 
fufpend  the  hall  H  to  the  hook  of  the  fteel-vard,  and  immerie 
it  into  the  liquid  till  it  rife  exactly  above  the  ring  from  which 
the  ball  hangs,  obferving  the  temperature,  and  difengaging 
carefully  all  the  air  bubbles  that  may  adhere  to  the  ball ;  then 
remove  the  fmall  weight  to  the  diviiion  O  at  the  end  of  the 
beam,  and  convey  the  large  one  as  tar  as  that  divifion,  pre- 
ceding that  where  the  weight  of  the  ball  would  raife  the  beam ; 
and  aftenvards  move  the  fmall  weight  as  far  as  the  divifion 
where  the  equilibrium  will  be  reftored,  the  beam  being  hori- 
zontal. Mark  the  divifion  at  which  the  large  weight  is 
found,  and  add  two  cyphers  ;  to  this  number  add  the  indica- 
tion immediately  refulting  from  the  pofition  of  the  fmali 
weight,  and  the  fum  of  thefe  two  numbers  gives  the  fpecific 
gravity  of  the  liquid,  or  its  ratio  with  the  weight  of  diftilled 
water  to  a  ten  thoufandth  part. 

The  balloon  N  is  deftincd  for  trying  the  weight  of  any 
given  kind  of  gas  compared  with  that  of  atmofpheric  air,  in 
the  foliowino;  manner  : — i  he  weioht  entitled  air  tare  is  ar- 
ranged  in  fuch  a  manner  that  when  placed  in  the  notch, 
{^tn  at  the  extremity  of  the  beam  beyond  the  divifions  to- 
wards B,  it  forms  an  equilibrium  with  the  balloon  exhaufted 
by  the  air-pump  and  fufpended  from  the  hook  of  the  fi:eel- 
yard.  If  the  fteel-yard  is  not  then  in  equilibrium^  it  is  a  fiG;ii 
that  the  inftrument  is  deranged,  or  that  the  vacuum  is  not 
perfect.  The  air,  the  relative  weight  of  which  in  regard  to 
atmofpheric  air  you  wifh  to  afcertain,  is  to  be  introduced  into 
the  balloon,  and  the  weight  marked  air  is  to  be  moved  alonorthe 
beam.  The  divifion  at  wiiich  it  ftands  when  an  equilibrium 
is  produced  will  indicate,  in  hundredth  p.irts  of  the  weight 
of  the  volume  of  atmofpheric  air  that  could  be  contained  in 
the  balloon,    the  weight  of  the  oas   a£luallv  inclofed  in  it. 

This 
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This  indication  is  read  on  the  anterior  part  of  the  beam, 

where  the  words  atmojphenc  air  are  marked; 

Not  fatislicd  with  having  procured  to  philofophers,  and 
thofe  fond  of  accurate  experiments,  an  inftrument  extremely 
convenient  for  the  ctofet,  and  of  vcr)-  extenfive  ufc,  C.  Paul 
has  endeavoured  to  render  this  apparatus  portable,  and  has 
conftrucled  various  pocket  fteel-yards,  with  which  the  niceft 
experiments  may  be  made,  and  the  quality  of  gold  coin  be 
afcertained  by  the  trial  of  its  fpecific  gravity.  They  are 
conrtrutled.exa6tly  on  the  fame  principles  as  the  Roman 
fmall  fteel-yard,  but  are  neceffarily  lefs  extenfive  in  their  ufe. 
They  cannot  be  employed,  for  example,  in  determining  the 
fpecific  gravity  of  an  aeriform  fluid,  and  do  not  extend  beyond 
100  deniers  of  vveight,  (about  130  grammes ;)  but  as  they 
poflefs  all  the  advantages  of  a  balance,  befides  thofe  peculiar 
Id  themfelves,  they  are  extremely  convenient  for  philofophers 
who  are  obliged  to  travel. 

EXPLANATION   OF  THE   PLATE. 

A,  B,  the  beam  of  C.  Paul's  fteel-yard  with  its  dlviiions, 
commencing  at  the  point  offufpenuon.  F,  divifion  of  the 
other  fide  of  the  fame  beam,  commencing  at  the  other  ex- 
tremity, or  that  fartheft  diftant  from  the  point  of  fufpenfion. 
G,  a  fmall  frame  deftined  to  prevent  the  ofcillation  of  the 
beam.  C,  a  hook  from  which  the  weights  are  fufpended. 
E,  a  brafs  fhell  or  bafon.  H,  a  ball  of  folid  >G:lafs  for  trvino^ 
the  fpecific  gravity  of  liquids.  N,  a  glafs  balloon  for  trjnng 
the  fpecific  gravity  of  gafes. 


XII T.  A  n€-v^  ^^fy^  o,nd  cheap  Method  of  impregnating  JVater 

sv'itb   Carbonic  Acid  Gas.      Communicated  by  Dr.  A.  N. 

S  c  H  E  R  E  R,  Comifellor  of  Mines  to  the  Dtde  of  Saxc  JVeipar^ 

Dr.    FIERLINGER  has   propofed   the   following  very 
fimple  method  for  impregnating  water  with  carbonic  acid 

6  gas. 
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gas.     lie  fills  common  round  bottles  with   waler^  inverts 
them  carefullv  under  water  in  order  to  prevent  anv  air  from 
enterincr,  and  char2:e>  them  in  the  ufual   method  with  car- 
bonic    acid   g;.-s.     He  then  corks   the    bottles,    thus  filled, 
under  the  water,   with  a  ventilated  ftopper,    inmierfes  them 
under  water  in  a  proper  c\lindrical,  almofl:  tubular  fhaped 
veffel,  z  feet  high,  and  of  a  proportionate  width  to  the  dia- 
meter of  the  bottle,   in  order  to  applv,   bv  means  of  hvdro- 
ilatic  laws,  a  great  prelfure  with  a  fmall  (quantity  of  \\  ater. 
The  bottles  thus  tilled  with  the  g3s,  and  entirely  immerfed, 
imbibe  water  bv  means  of  the  affinity  the  carbonic  acid  nas 
has  for  it,  in  fuch  a  manner  that  they  are  nearly  filled  ;  and 
water  is  thereby  obtained,  impregnated  with  an  equal  volume 
of  sas,  the  water  havingr  lod^red  itfelf  in  the  interftices  of  the 
gas.     It  is  prettv  ftrong,   and   can  be  made   ftill   more  fo. 
This  method  has,  befides  its  conveniency  and   cheapnefs, 
ftill  other  advantasres :  the  desfree  of  impreg^nation  may  be 
regulated  by  the  height  of  the  column  of  water  under  which 
the  bottle  is  immerfed,   and  the  water  is  prepared  in  thofe 
velfels  out  of  which  it  is  to  be  drank,   and  this  prevents  that 
efcape  of  gas  which  always  takes  place  when  poured  from 
one  vefTel  tp  another,  efpecially  if  the  water  be  Itrongly  im- 
pregnated.    The   above-mentioned   ventilated    itoppers   are 
corks  fitted  exaftly  to  the  bottles,  perforated  length-ways,  by 
holes  drilled  through  them,  the  uppcrmofl:  orifices  of  which 
are  covered  with  a  fmall  plate  of  pewter,  faltened  to  the  cork 
by  means  of  a  firing  paficd  through  a  hole  in  the  centre,  and 
drawn  through  the  cork.     If  this  fmall  plate  be  furniflied 
with  a  little  cavity,  in  which  iron  filings  are  put,  the  water 
becomes  chalybeate. 
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XIV.  Ftfih  Communication  from  Dr.  Thornton,  Phjjiclan 
to  the  Gensral  Difpenfarj^  relative  to  Pneumatic  Medicine, 

A  CASE  OF  ST.  Antony's  fire  cured  by  vital  air. 


M, 


ISS  GOUDY,  jet.  1 8,  living  No.  171,  High-ftreet, 
Shadwell,  had  been  fubje6l  to  occafional  attacks  of  this  dif- 
eafe  for  eight  years  paft.  In  one  attack,  fome  years  ago,  a 
fkin  formed  over  the  right  eye,  which  was  removed  by 
<a  cauftic  powder  blown  into  k  by  order  of  Mr.  Sharp,  and 
light  was  reftored  in  about  a  month  :  this  eye  has,  however, 
iince  been  fabject  to  become  inflamed  upon  the  lead  cold, 
when  the  face  enlarges  prodigiously,  looks  red  as  fire,  with 
intenfe  burning.  She  had  taken  a  great  quantity  of  medi- 
cine under  Meflfrs.  Youirg,  Ward,  Evans,  &c.  without  any- 
marked  advantage,  previous  to  her  parents  making  application 
to  me.  When  I  faw  her,  her  right  eye  was  much  inflamed, 
and  the  upper  lips  and  cheeks  were  tumefied  m  a  frightful 
degree.  It  was  a  new  cafe,  that  required  much  conlideration. 
Were  the  veflels  in  a  ftate  of  inflammation  from  tone,  or 
from  debility  ?  Examining  the  arms  I  found  them  remark- 
ably blue  and  mottled,  the  feet  were  aKvays  uncommonly 
cold,  the  appetite  craving,  or  elfe  none,  very  flatulent,  great 
difl:ention  of  the  abdomen  at  times,  and  a  tendency  to  chlo- 
rofis.  The  pulfe  fmall,  and  quick.  I  accordingly  ordered 
the  fuper-ox\-geRated  air,  Naven>ber  27,  1798,  gradually 
augmenting  its  power.  Memorandum — December  4,  Feels 
always  a  great  glow  over  the  whok  body,  after  inhahng  ths 
vital  air.  Inflammation  of  the  eye  gone,  I  ordered  a  fe- 
ton  in  the  neck,  to  hinder  a  reiapfe,  by  its  inviting  the  blood 
to  a  neighbouring  part,  and  fettlng  up  a  new  aftion :  and  with- 
out fear  I  now  purfued  the  tonic  and  flimulant  plan,  viz.  bark, 
myrrh,  and  fl:ee],  and  a  fuper-oxygenated  air  *  ;  and  my  fair 
patient  was  foon  perfeftly  cured,  and  continues  fo,  I  am  happy 
to  fav,  to  this  day, 

•  The  prcportion  was  generally  fix  quarts ^'ital  air  mixed  with  twenty 
of  3tr\  o  p'  e-ic. 
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INTELLIGENCE, 

AND 

MISCELLANEOUS   ARTICLES, 

LEARNED   SOCIETIES. 

GERMANY. 

X  HE  following  queftion  has  been  propofed  as  the  fubje(?t  of 
"a  prize  by  the  Royal  Society  of  Gottingen^  to  be  anf\\"ered 
before  the  firft  of  November  1800. 

As  it  has  been  afcertained  by  numerous  experiments  that  a 
great  quantity  of  vaporific  (caloris  vaporificij ,  or,  as  it  is 
called^  latent  heat^  is  carried  off  by  the  fteam  of  water^  boil- 
ing in  an  open  veffel^  and  foon  difperfed^  which,  however,  if 
carefully  collected  through  tubes  and  pipes  properly  difpofed, 
might  be  of  great  utility  in  various  purpofes  in  economy 
and  manufa6tures,  the  Society  embraces  this  opportunity  of 
requefting  mathematicians  and  philofophers  to  turn  their  at- 
tention to  this  fubjeft,  and  to  endeavour,  as  far  as  poflible, 
to  eftablifh  a  more  accurate  theory  than  any  yet  given  of  the 
motion  of  fteam. 

The  Royal  Society  requires,  therefore,  I.  An  inveftigation, 
both  by  experiment  and  calculation,  of  the  laws,  or  at  lead 
the  general  laws,  of  the  fleam  of  boiling  water  pafling  through 
tubes  of  a  certain  length  and  (ize ;  the  matter  of  the  tubes 
and  the  degree  of  heat  of  the  furrounding  medium  being  given, 
as  well  as  other  data  which  it  is  not  necefl'ary  to  mention  to 
thofe  acquainted  with  the  nature  of  this  dlaftic  fluid. 

II.  When  thefe  laws  are  in  fome  meafure  eftablifhed,  to  de- 
duce from  them  what  degree  of  heat  can  be  communicated, 
in  a  given  time,  by  a  given  quantity  of  fleam  thus  conveyed 
through  tubes,  with  a  given  quantity  of  cold  water^  or  water 

of  any  given  temperament, 
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The  Eletloral  Jablownfki  Society  of  the  Sciences,  at  Leip- 
fic,  have  propofed  the  following  queftions,  as  the  fubje^l  of  a 
prize  for  the  year  1799  : 

History.  An  explanRtion,  proved  by  authentic  docu- 
ments, of  the  origin,  rights  and  principal  deftination  of  the 
dignity  of  Earl  in  the  northern  kingdoms. 

Mathematics.  A  more  accurate  determination,  com- 
pared with  experience,  of  the  laws  of  refiftance  to  fluid  bodies 
impelling  in  an  oblicjuc  dire6lion. 

Ph  Y  s  I  c  A  L- E c  o  N  o  M  Y .  Application  of  our  prefent  know- 
ledge refpefting  the  diflerent  kinds  of  air,  particularly  to  phy- 
lies  and  economy. 

The  prize  is  a  gold  medal  of  the  value  of  24  ducats.  No 
papers  will  be  received  but  fuch  as  are  written  in  French  or 
in  Latin  ;  and  they  mull  be  accompanied  with  a  fealed  note, 
containing  the  author's  name  and  place  of  refidence. 

The  followino;  is  an  account  of  the  Sittings  of  the  Academy 
of  Sciences  of  Berlin,  in  the  year  1798  : 

On  the  I  ith  of  January  M.  Selle  read  a  German  memoir 
on  natural  right ;  and  on  the  i8th  M.  Erman  read  one  in 
French  on  literarv  blunders,  and  their  influence  on  biography, 

Inthepubliciittingof  Jan. 25th,  M.  Achard  read,  in  French, 
an  account  ot  lome  experiments  made  with  a  view  to  deter- 
mine the  influence  of  compreflTed  air  on  the  germination  of 
feeds,  and  its  aclion  on  animal  life,  with  the  defcription  of 
a  new  method  of  injefting  the  velfels  of  plants  which  are  ca- 
pable of  receiving  a  fluid  within  them. — M.  Denina  read  a 
French  memoir  on  the  ancient  traces  of  the  character  of  the 
Germans,  followed  bya  fliort  comparifon between  Marcus  Au- 
reliusand  Frederic  II. — M.Klaproth,  a  German  memoir  on  the 
gold  ore  of  ^iVanfylvania,  and  the  new  metal  it  contains. — 
M.  Baftide,  Refearches,  in  French,  on  the  word  environ. — 
Count  de  Guyon,  an  hifl:orical  view,  in  French,  of  the  influ- 
ence which  women  have  had  over  the  great  actions  of  their 
age  and  country.     This  formed  the  third  epoch. 
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On  the  I  ft  of  February  M.  Wildenow  read.  In  German^ 
an  eflav  on  a  new  claHitication  of  the  mammiferoj. 

On  the  8th  AI.  Bode  communicated  feveial  articles  of  in- 
telhgence  from  his  allronomical  correfpondents.  He  prefent- 
ed  ahb  a  memoir  on  the  orbit  of  the  comet  obferved  at  Berhn  in 
1797^  which  contained  fome  refuhs  refpei^^ing  its  real  courfe. 

On  the  15th  M.  Caftillhon,  Reflections,  in  French,  on  the 
fenfes  in  general,  and  particularly  on  the  organs  of  the  inter- 
nal fenfe. 

On  the  22d  M.  Gedike,  a  paper,  in  German,  on  the  reci- 
procal influence  of  civilifation  on  writmg,  and  of  writincr  on 
civil  ifation. 

On  the  8th  of  March  ]\I.  Burja  communicated  a  paper,  in 
French,  on  the  progrefs  of  light  pafling  through  a  tranfparent 
prifm,  with  an  application  to  achromatic  prifms,  and  achro- 
matic telefcopes. 

On  the  15th  jM.  Ancillon  prefented  a  French  memoir  on 
prefenfation. 

On  the  2 2d  iVl.  Baftide  prefented,  in  French  alfo,  va- 
rious obfervations  on  the  French  language,  in  regard  to  dif- 
ferent palTages  of  Montaigne^  with  fome  critical  remarks  on 
that  author. 

On  the  29th  M.  Walter,  the  fon,  read  a  German  memoir 
on  the  Itin. 

On  the  19th  of  April  M.  Bode  prefented  the  eight  firft 
flieets  of  his  celeitial  chart. 

On  the  3d  of  May  M.  Teller  prefented  a  paper,  in  Ger- 
man, on  moral  purifm  and  empirifm,  and  the  ideas  which 
oufht  to  be  formed  of  them. 

o 

On  the  loth  M.  Cuhn,  a  paper,  in  German,  on  the  hiftor)' 
of  the  origin  of  the  Germanic  conftiiution. 

On  the  7th  of  June  M.  Achard,  a  German  memoir,  con- 
taining refearches  on  the  germination  of  feeds,  and  tlie  growth 
of  plants. 

On  the  14th  M.  Grufon,  a  paper,  in  French,  on  anew  cal- 
culus, which  he  calls  cuLul  d'twpojitk^i' 
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On  the  2ift  M.  Biefter,  a  paper,  in  German,  on  the  prin- 
ciple of  Socrates,  that  virtue  and  knowledge  {(ppovrjins  ct 
iTti5-rjU.r)  are  the  fame  thing. 

On  the  28th  M.  de  Verdy,  an  hlftorical  chronology,  in 
French,  of  the  Margraves  of  Brandenbourg,  Anfpach,  and 
Bayreuth,  defcended  from  the  electoral  houfe  of  Branden- 
bourg, and  who  have  exifted  fince  the  year  i486  to  the  pre- 
fent  time. 

On  the  2d  of  Auguft  M.  Achard,  a  continuation  of  his  ex- 
periments on  the  germination  of  feeds,  &c. 

On  the  9th  of  the  fame  month  the  academy  held  a  public 
fitting,  inv.-hichthe  following  papers  were  read : — M.  Achard 
gave  an  account  of  the  experiments  he  had  made  to  determine 
the  influence  of  the  coloured  rays  of  light  on  the  germination 
of  feeds,  the  green  colour  of  plants  and  their  decay,  and 
alfo  to  afcertainthe  different  degrees  of  the  affinity  of  oxygen 
with  luminous  rays  differently  coloured.  He  flievvcd,  at  the 
fame  time,  the  apparatus  which  he  employed,  as  well  as  the 
refults  of  his  experiments. — M.  Erman  read  a  memoir  on  the 
order  of  fucceflion  in  the  houfe  of  Pruffia  and  Brandenbourg, 
fince  the  reign  of  the  branch  of  Hohenzollern. — Count  de 
Guyon  read  the  fourth  period  of  his  hiflorical  view  of  the 
influence  of  women  on  the  great  events  of  their  age  and 
country.  The  fitting  was  terminated  by  a  memoir  of  the 
marquis  de  Boufflers  on  literature  and  literary  men. 


HOLLAND. 


The  Batavian  Economical  Society,  authorifed  by  the  Di- 
rectory of  the  Batavian  republic,  has  propofed  the  following 
queftion  as  the  fubjeft  of  a  prize,  to  be  anfwered  either  by 
natives  or  foreigners : 

Are  there  any  means  hitherto  unknown,  and  fufSciently 
^ffeftive,  to  reft  ore  fo  completely,  without  the  mixture  of 
pernicious  ingredients,  the  tafle  and  fmell  of  flinking  and 
corrupted  water,  as  to  render  it  a  pure,  cooling,  and  whole- 
fome  beverage  i  And  what  are  thefe  means  ? 

A  fatis- 
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A  fatisfa(^ory  anfwerto  thisqueftion  will  entitle  the  author 
•to  a  prize  of  6000  florins.  In  the  anfwer  care  muft  be  taken, 
I  ft,  That  the  means  be  not  too  expenlive,  or  attended  with 
too  much  trouble  ;  that  they  do  not  occalion  too  great  a  con- 
fumption  of  fuel ;  and  that  they  can  be  employed  at  fea,  on 
board  veflcis  heavily  laden,  and  often  expofed  to  violent  agita- 
tion.— 2d,  That  the  means  do  not  require  too  much  art,  and 
may  be  eafily  applied,  even  by  feamen. — T^d.,  That  they 
be  proved  by  experiments  capable  of  producing  the  fame  ef- 
fefts  in  every  temperature, — 4th,  That  they  be  not  hurtful, 
by  corroding  the  copper  veflels  in  which  fhip's  provifions  are 
boiled,  or  in  any  other  manner. 

If  the  inventor  of  fuch  means,  after  afcertaining  their  ef- 
fe£l,  will  communicate  his  fecret,  without  concealing  any 
part  of  it,  to  the  commiffioner  of  the  Society,  fo  that  it  may 
be  fubjecled  to  trial  in  any  determined  place  or  fhip,  and  if 
it  (hall  be  found  to  anfwer  after  feveral  experiments,  he  will 
receive  a  third  part  of  the  premium.  The  reft  of  the  fam 
will  be  paid  as  foon  as  the  Society  have  been  convinced  of 
the  certainty  of  the  reiult  of  thefe  means,  by  experiments  made 
in  different  climates,  and  by  the  opinion  of  competent  judtres. 

The  Society,  however,  retains  to  itfelf  a  right  of  dividing 
the  prize  among  feveral  competitors,  Ihould  the  means  pro- 
pofed  bv  each  be  equally  efficacious. 

The  papers  are  to  be  tranfmitted,  with  the  ufual  form.ali- 
ties,  addrefl'cd  to  C.  J.  J.  DeiTout  at  Harlem,  Secretary  Ge- 
neral to  the  Batavian  Society,  before  the  28th  of  February 
1800. 

SWISSERLAND. 

The  Economical  Society  of  Berne,  having;  received  no 
fatisfaftory  paper  on  the  means  of  extirpating  a  deftru6live 
kind  of  moth,  common  there,  which  not  only  attacks  woollen 
butalfofilk,  and  is  particularly  deftruclive  to  furniture  ftufted 
with  horfe-hair,  for  which  they  offered  a  prize  of  20  ducats 
in  the  years  1796  and  1797,  again  repeat  the  fame  queftion^ 
and  extend  the  time  for  receiving  anfwers  to  three  years. 

E  e  4  The 
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The  Society  expeft — ift.  That  the  candidates  will  deter- 
Tnine  accurately  whether  this  infec^t  be  the  tinea  veftmiella, 
feUionella,  fapetzellay  or  fare  itell  a  of  Linnaeus,  or  different 
from  thefe. — ad,  A  circumilantial  natural  hiftoiy  of  it, — 3d, 
An  examination,  founded  on  experience  and  fcientific  princi- 
ples, of  the  efficacy  of  all  the  means  hitherto  propofed  for 
extirpating  it. — And  laftly,  A  propofal,  founded  ©n  experience 
and  trials  made,  of  means  bv  which  the  deftru6tion  occa- 
fioned  by  thefe  pefts  may  in  future  be  prevented.  Papers  on 
this  fubje^tmay  be  tranfmittcd  to  the  Society  any  time  belore 
the  ift  of  January  1802. 

FRANCE, 

In  the  public  fitting  of  the  National  Inftitute  on  the  4th 
of  ii^nuarv,  the  following  report  was  read  of  the  labours  of  the 
Clais  of  the  Phyftcal  Sciences  during  the  preceding  quarter. 

Among  the  various  objefts  which  for  three  months  have 
occupied  the  Clafs  of  the  Phvfical  Sciences,  were  two  new 
kinds  of  plants  prefcnted  bv  C.  Lheritier.  The  firft,  dif- 
co\cred  at  Madao;afcar  bv  C.  Bruffuiere  durins;  his  vova2;e 
round  the  world  \\  ith  Kcrguelen,  will  be  diflinguiflied  by  the 
name  of  Bntgiricra.  The  fecond,  difcovered  at  the  1  fie  of 
France  by  tlie  fame  botanill:,  belongs  to  the  family  of  the 
Orchis  ;  as  it  is  a  parafite  plant  that  entwines  itfelf  around  the 
trunks  of  trees,  C.  Lheritier  means,  on  that  account,  to  call  it 
B-hizodendm  vi . 

There  is  a  tree,  originally  from  America,  the  young 
branches  of  which,  while  in  a  flate  of  vegetation,  are  co- 
vered with  a  vifcous  matter,  which,  however  fl i oh tly  touched, 
adheres  ftrongly  to  the  fingers,  and  renders  them  black.  C. 
.Vauquelin  coniiders  it  as  a  principle  ditTercnt  from  all  thoft- 
known  in  the  vegetable  kingdom  ;  but  which  approaches 
nearer  to  the  gums  than  to  any  other  fubftance.  The  pro- 
duclion  of  this  fort  of  gum  has  made  the  name  of  Hrjohi'ia 
'vifcofa  be  given  to  the  tree  in  queilion,  to  diftinguifli  it  fiom 
another  robinia,    or  falfe  acacia,  to  which  it  has  a  great  re- 

fcmblance. 
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a.mbla,.ce.    C.  Cels  and  Ventenat  have  ftewn  that  this  t^ 
belongs  ,o  a  fpecies  defcribecl  by  C.  Juffieu  and   Lamavcl. 

r;r      •;  ''•''"'^^"'  ^"°— f  the  mmtnl: 

t       of  r'nr'"     ""'  ''"  """  '"P°^'-^'  perhaps  tha. 

o  nih     a       '  """'  -'-his  at  prefent  cultivated  with 
lo  nnicn  advantao;c. 

foent  chmates,  has  been  juftly  confidered  as  one  of  the  .reateft 
oMac  es  ,0  the  ftudy  and  progrefs  of  natural  hi.on .'  Thf 
d.fficuhy  ,,0  longer  e.i'ts  in  reg.d  to  the  plants 'grow  " 

n    or7""r  "'  ''"'  ^"^  '^'^'^-     The  pubhc\    o^: 
npofll^onof  a   Complete  F.ra  of  M.unt  Atla. ,   fo  ,on. 

;  n   :  C^  n    T^"^'  '"'  '-'  '''  '^'^^'  ^-  'hi  obhga! 
won  to  C.  Desfoiitames.  ^ 

fam-  t^^TT'T  '"  '°^-^  "*"  '^'--  -"^"'^'i-'  to  the 
MiDs-  part  ot  xlfnca,   has  criven  an  qrrnnnf  ^f  .1 

^  ,  '  o'"^^^*  'i'i  account  or   the  particn  pr 

procefT^  emn  oyed  at  Fez  anr)  T..  r  d.rucujar 

crn.tfi-        /    '     ,   ^^^^  ^'^^  Tetnan,  for  preparina  thofe 

.^t;;:;i:l"'""''""^°-°^-''--^^'^---'o.sis 

C.  Teliier  has  fl,c«-n  how  beneficial  it  would  br  ,o  en 

of  flup.,  by  employing  oakun,  procured  from  ^!d  rone.  &c° 
.he  ame  author  has  obferved  a  fingular  faa,  t  e '  aufe 
of  vh,ch  ,s  not  yet  known.     He  obierved,  in  feveral  place, 

CO  olT  ;■  "™M°'"  ""  ^°"'  ^"^  "^  ^  heautHul'wh  ^ 
olour,  to  bccon,e  .,lue  in  the  courfe  of  tuo  or  three  davs, 

ana  reman,  fo  even  after  h  had  been  boded.  ^Ve  are  alTured 
ba     h,s  phenomenon  does  not  depend  either  on  the  ace  or 

nnik  i,'    'T  "T'  °"  ""  '"""'  ''''  ^■^''■'^'^  i"  -hich  the 
n  .Ik  .     p,efer..d,  nor  on  any  want  of  care  or  cleanlinef. 

The  whole  produce  of  ,he  milk,   though  blue,  is  of  a  good 

q-ahty,  andmavbe  ate  without  anv  mconvenience.     U  "s 

not  nnprobable  that  this  colour  mav  be  owing  to  fome  plant. 

feed  ,n  fummer.  But  this  is  only  conjecture;  and  C.  Temer 

propofes^ 
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propofes,  xvith  a  view  of  cUfcovcrlng  the  truth,  to  make 
the  necelTary  refearches  and  experiments  in  thofe  places 
^vhere  the  phenomenon  has  been  obferved  *. 

In  a  memoir  on  a  new  claffillcation  of  {hells,  C.  Lamarck 
has  fliewn  the  neceffity  of  increafmg  the  number  of  genera, 
and  of  abridging  the  charaaers  by  which  they  are  diftin- 
ffuifhed.  This  number  he  carries  to  a  hundred  and  feven- 
teen.  Linn^us  and  other  naturalifts  made  it  only  fixty. 
By  means  of  this  claffification,  we  may  more  eafily  reduce 
to  its  particular  genus,  all  the  teftaceous  animals  with  which 
we  wifli  to  be  acquainted. 

In  the  numerous  family  of  the  fpiders  there  are  fome 
called  miners  and  mafons,  becaufe  they  conftrua  for  them- 
felves  fubterranean  cavities  or  galleries,  which  they  ihut 
with  a  kind  of  trap-door.  C.  Latreille,  affociate  of  the  In- 
ftitute,  ha^.  pointed  oat  the  charaaers  peculiar  to  this  induf- 
trious  family,  and  the  means  of  preventing  their  being  con- 
founded  with  other  infeas  of  the  fame  name,  but  of  a  dif- 
ferent fpecies. 

It  is  well  known  that  phofphorus,  and  feveral  faline  com- 
binations of  the  phofphoric  acid,  have  been  found  by  che- 
mifts  in  urine.     By  new  refearches  C.  Fourcroy  and  Vau- 
quelin  have  difcovered,  in  that  liquid,  alumine  and  the  phof- 
phat  of  magnefia.     They  have  feen  that  a  peculiar  ammal 
matter,  by  which  urine  is  charaaerifed,  and  which  gives  it 
all  its  properties,  forms  there,  very  fpeedily,  ammonia,  which 
makes  the  phofphat  of  magnefia  pafs  into  the  clafs  of  triple 
falts,  renders  it  much  lefs  foluble  than  before,  and  fufceptible 
of  being  precipitated  in  laminse  or  cr^ftalline  needles.   Thefe 
two   chemifts   have  given   an  account  of  the  fpontaneous 
changes  it  experiences,  and  fliewn  that  the  examination  of 

♦  There.feems  more  reafon  for  fufpeairg  it  to  be  PrufTian  blue,  the  in- 
gredients of  which  are  furnifhed  by  all  red  blooded  animals.  We  may 
obfcrve,  however,  that  it  is  a  known  faa  that  cows  whicii  eat  the  madder 
plant,  give  milk  that  has   the   appearance  of  beini^ftreaked  ^vith  blood. 

Edit.  u 
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it,  fcarcelv  beo;un,  is  one  of  thofe  obie^is  which  are  hi^hlv 
deferving  of  the  attention  of  phyficians,  lince  it  affords  the 
means  of  refolving  one  of  the  naoft  important  problems  in 
reo-ard  to  the  phvlical  condition  of  man^  either  in  a  itate  of 
iicknefs  or  health. 

The  obfervations  of  C.  Beaume  on  the  decompoiition  of 
the  muriat  of  lime  by  lime  (muriate  calcaire  par  la  chaux), 
and  his  refearches  in  regard  to  a  difeafe  called  bv  phylicians 
the  black  bile,  the  caufes  and  effecls  of  which  have  been  ex- 
plained by  C.  Portal,  in  pointing  out  the  remedies  by  which 
it  may  be  cured,  have  likewife  engaged  the  attention  of  the 
clafs  of  the  phvfical  fciences. 

ROYAL   SOCIETY   OF  LOXDON. 

On  the  5th  of  April  the  meeting  was  occupied  with  the 
reading  of  a  paper  on  animal  electricity,  by  Dr.  Yeats.  On 
the  1 2th  and  i8th  a  long  paper  on  the  Andam.an  Iflands, 
bv  Capt.  Blair,  was  read.  On  the  2jth,  fome  farther  obfer- 
vations on  hermaphrodites,  by  Everard  Home,  Efq.  On  the 
2d  and  9th  of  May,  an  ingenious  paper  by  Count  Rumford, 
on  the  wxight  of  caloric,  in  which  he  repeats  Dr.  Fordvce's- 
experiments,  but  with  various  refults  ;  and  concludes,  from  all 
the  experiments,  that  heat  is  imponderable.  On  the  9th  there 
was  alfo  read  a  paper  on  the  fecundation  of  plants,  by  Thomas 
Andrew  Knight,  Efq.  Cn  the  23d,  and  30th,  a  paper  on  the 
different  kinds  of  Afiatic  elephants,  with  obfervations  on  their 
tufks  and  teeth,  by  John  Corfe,  Efq. 

DISCOVERIES    IN  AFRICA. 

The  following  notice,  on  this  fubjecl,  bv  Lalande,  has  ap- 
peared in  one  of  the  French  Journals  : 

"  Sir  Jofeph  Banks,  prelident  of  the  Royal  Society  of 
London,  has  received  intelligence  from  Horneman  at  Grand 
Cairo.  His  lafl  letter  was  dated  the  31^  of  Aug-uff.  Bona- 
parte offered  him  money.     He  fet  out  with  the  caravan  of 

Fczzan 
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Fezzan  on  the  12th  of  September,  witli  camels,  horfes  and 
fome  merchandife.  He  afllmies  the  character  of  a  merchant, 
but  not  very  rich,  that  he  may  not  afford  temptation  to 
avarice.  AVhen  in  Eg}'pt  he  accidentally  met  with  a  country- 
man of  his  own,  wlio  had  long  refided  there,  and  embraced 
the  Mahometan  religion.  He  had  made  three  journeys  to 
ISlecca,  and  fpoke  the  Turkifh  and  Arabic  languages  with 
great  fluency.  He  was  on  the  point  of  returning  to  Europe  ; 
but,  at  the  requeft  of  Horneman,  he  confented  to  accompany 
him  on  his  journey.  Horneman  means  to  proceed  to  Fez- 
zan, and  thence  to  Cafnna.  He  will  remain  as  long  as  he 
can  in  the  interior  of  Africa  ;  and  return  either  towards  the 
v/eft  by  Senegambia,  or  towards  the  ealt  by  Ethiopia.  He 
ftill  enjoys  good  health ;  has  withftood  the  climate  of  the 
countn',  and  is  filled  with  zeal  and  ardour.  His  letter  to 
Sir  Jofeph  Banks  bore  the  impreffion  of  Bonaparte's  official 
feal,  and  was  delivered  to  Sir  Jofeph  by  the  French  agent  in 
England  for  the  exchange  of  prifoners.  Sir  Jofeph,  in  Von 
Zach's  Epliemerides  for  Februar)%  does  juftice  to  the  French 
by  a  compliment  for  the  fcrupulous  delivery  of  this  letter." 

The  following  is  an  extract  of  a  letter  from  JM.  Horneman 
to  ProfeJJbr  Heeren  at  Gottingen,  dated  Cairo,  October  14, 
1797. — '^  I  am  as  well  at  prefent  as  can  be  expected  ;  my 
health  has  not  in  the  leai't  fuffered  from  the  climate,  thougli 
it  is  ^ery  ditFerent  from  that  of  Europe.  I  have  not  yet 
been  able  to  examine  thoroughly  the  ruins  of  Alexandria, 
becaufe  there  are  too  many  of  the  free  Arabs  roving  about 
the  city.  But,  in  order  that  I  might  not  be  idle,  I  examined 
the  different  kinds  of  ftones,  and  carried  away  fpecimens.  It 
wati  no  part  of  mv  plan  to  make  refearches  into  the  antiqui- 
ties in  tlie  nei8:hbourhood  of  Cairo,  until  I  had  Itudicd  the 
languaire  of  the  inhabitants.  As  I  had  a  good  opportunity, 
however,  to  vifit  the  pyramids  of  Giza,  1  did  not  neglect  it; 
and  though  the  ihortnels  of  the  tiir.e  1  could  employ  would 
not  allov,-  me  to  make  many  new  obfervations,  I  received  this 

benefit 
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benefit  from  the  excurfion,  that  I  am  better  acqiiahited  with 

the  country,  and  the  eafieit  method  of  travelhno-  through  h, 

''  I  firft  afccnded  the  great  pyramid,  and  had  got  al)out  a 

fixth  part  of  the  way  towards  the  fimimit,  w  hen  I  was  ob- 

hged  to  return  that  I   might  not  detain  my  companions, 

M.  Hope  and  Major  Schwarz,  who  wiflied  to  enter  it.  This, 

however,  we  found    impoffible  ;  becaufe   the  entrance  was 

choked  up  with  fand,  which  it  w^as  neceflar>^  to  remove. 

That  we  might  not  lofe  time,  I  propofed  to  Major  Schwarz 

to  take  a  walk  through  the  neighbouring  diftri^t,  to  examine 

the  different  kinds  of  ftones.     This  we  did  with  as  much 

fpeed  as  poflibie,   and  returned  in  about  an  hour  and  a  lialf. 

Before  we  came  back  M.  Hope  had  been  at  the  farcophaoais, 

but  had  again  come  out  and  returned  to  the  veliel,  wliich 

lay  at  the  diltance  of  about  ten  minutes  walk  from  the  larye 

o 

pyramid. 

^^  I  now  intend  to  go  back  with  two  of  Murad  Bey*s  peo- 
ple, and  to  take  a  complete  plan  of  all  the  pyramids,  with  the 
furrounding  diltridl,  and  a  feclion  of  thefe  edifices  alfo,  if 
poffible  ;  to  go  fomewhat  farther  than  other  travellers  have 
done  ;  and,  above  all,  to  examine  the  fprincrs  in  the  large 
pyramid,  which  I  coniider  to  be  ditticult,  but  not  impoffiblc. 

^^  Juft  now  [OS..  1797)  is  the  belt  time  for  travelling  in 
Egv'pt.  Peace  every  where  prevails,  for  all  are  afraid  of 
Murad  Bey.  An  Englifhman  of  the  name  of  Brown  feems 
to  have  taken  advantage  of  this  favourable  period.  Before 
he  proceeded  to  Darfoor,  he  had  been  in  Upper  Egypt ;  at 
Skuah  (the  ancient  temple  of  Jupiter  Amnion),  and  the 
Lake  Natron.  He  remained  above  two  years  at  Darfoor 
without  being  able  to  procure  leave  to  return,  until  he  at 
length  obtained  it  by  an  accident.  People  here  fay  that  he 
obferves  great  filence,  and  tliereibre  they  Icarcely  know  any 
thing  of  his  difcoveries. 

^'  There  is  at  prefent  an  Abyffinian  bifliop  here,  of  whom 
I  have  made  feveral  enquiries  refpecting  Bruce.   He  informed 

me. 
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nie,  that  an  Englifliman^  Jacoho  Bruce,  had  been  in  AbyfRnla; 
that  he  was  in  great  favour  with  the  king  and  nobles  of  the 
countr)^;  that  he  frequently  obferved  the  fun  with  an  inftru- 
nient  like  that  ufed  by  feamen ;  that  he  often  afked  refpeft- 
ing  the  Sources  of  the  Nile,  and  that  he  at  length  undertook 
a  journey  thither.  The  bilhop  faid  that  he  had  not  been 
acquainted  with  this  traveller  himfelf  3  but  that  his  father 
had  known  him  perfonallv,  and  had  frequently  fpoken  of 
him.  This  worthy  biihop^  therefore,  has  cleared  Bruce  of  the 
accufation  made  againft  him^  that  he  had  never  been  at  the 
fources  of  the  Nile." 

Under  the  head  of  difcoveries  in  Africa,  we  are  happy  to 
announce,  that  the  Public  will  foon  be  gratified  with 
an  account  of  Mr.  Brown's  travels  into  that  little  known 
quarter  of  the  world.  ISir.  Brown  fome  years  ago  went  from 
Cairo  to  Seeivab,  and  in  the  mins  of  Oajts  there  found  the 
remains  of  a  remarkable  chapel,  which  he  conjectures,  and 
with  fome  probability,  to  have  belonged  to  the  celebrated 
temple  of  Jupiter  Amnion.  He  afterwards  went  along  with 
the  Souda?i  caravan,  and  paid  a  vifit  to  the  Great  Oafis  or 
Alzuah,  to  which  no  European  before  him  had  ever  pene- 
trated ;  and  which  is  laid  down  very  accurately  in  Major 
Rennel's  map,  publifhed  in  the  Proceedings  of  the  African 
AJfoclation.  Mr.  Brown  then  travelled  through  a  defert  of 
confiderable  extent,  and  at  length  arrived  at  Darfoor,  in  15^ 
15'  north  latitude,  which  ftands  a  little  to  the  eaft  of  Haraza 
on  the  map  above-mentioned.  Here  he  found  two  cities, 
lying  at  the  diftance  of  two  days  journey  of  a  camel  from 
each  other.  One  of  them  was  theking*s  refidence;  the  other 
was  inhabited  by  merchants.  In  the  latter  of  thefe  cities  he 
remained  two  years  and  ten  months  in  an  unpleafant  fitua- 
tion,  as  he  was  often  ordered  to  attend  at  court,  and  was  not 
fufFered  to  go  to  any  diftance  from  his  habitation ;  owing  to 
an  accident,  however,  he  at  length  found  means  to  depart, 
and  returned  by  the  way  of  Egypt  and  Syria. 

7  Astro- 
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The  tranfit  of  Mercury  over  the  fun's  difk  is  a  phenome- 
non of  the  utmoft  importance  to  aftronomv,  as  it  affords  the 
means  of  improving  the  theory  and  tables  of  that  planet;  but 
the  late  phenomenon  of  this  kind^  which  took  place  on  the 
7th  of  May,  was  deferving  of  the  more  attention,  as  a  tranfit 
of  Mercury  at  the  defcending  node  of  his  orbit  had  never 
been  obferved  in  its  whole  duration.  Thefe  tranfits,  in  gene- 
ral, are  much  more  uncommon  than  thofe  at  the  afcendin? 
nodes.  Ever  fince  mankind  began  to  view  the  heavens 
Mercury  had  been  obferved  only  three  times  under  the  like 
circumftances,  and  unfortunately  each  obfervation  was  in- 
complete. In  the  year  1661  the  ingrefs  of  the  planet  into 
the  fun  was  feen,  but  not  its  egrefs;  and  in  the  years  1753 
and  1786  the  egrefs  only  was  obferved.  It  is  much,  there- 
fore, to  be  wiflied  that  the  weather  had  been  more  favour- 
able during  the  late  tranfit,  as  the  fame  phenomenon,  under 
the  like  circumflances,  will  not  occur  before  the  year  1H32. 
According  to  an  obfervation  made  by  a  gentleman  at  Green- 
wich, on  this  tranfit,  on  Tuefday  the  7th,  with  a  feven  feet 
telefcope  by  Dr.  Herfchel,  tlie  aperture  of  which  was  con- 
tracted, the  internal  contact  with  the  SW  limb  of  the  fun 
happened  at  4^  28'  32",  and  the  egrefs  at  4^  31'  24"'  p.  m. 
mean  time.  The  ingrefs  was  not  feen  on  account  of  the  cloudi- 
nefs  of  the  morning. 

Mercury  has  at  all  times  afforded  much  occupation  to 
aflronomers ;  bccaufc,  to  obferve  that  planet,  is  a  matter  of 
confiderable  difficulty.  The  great  Copernicus  died  without 
ever  having  feen  it,  and  therefore  could  believe  only  in  its 
exiflence.  The  celebrated  Maeftlinus,  the  tutor  of  the  im- 
mortal Kepler,  ufed  to  fay  that  this  planet  Vv'as  calculated  only 
to  expofe  allrouoniers  to  the  danger  of  lofing  their  reputation : 
fo  that  when  he  knew  of  any  one  employed  in  tracing  out  its 
intricate  courfe,  he  adviled  him  to  employ  his  time  on  feme 

better 


better  objeol.  Riccioli  calls  Mercury  a  falfe  dcceitfiil  liar 
Cfid,iis  dolofiwi),  the  eternal  torment  of  aftronomers,  which 
eluded  them  as  much  as  the  terreftrial  mercury  did  thealche- 
mills*.  Lalande,  that  refpet^able  veteran  of  aftronomy, 
who  has  forty-lix  years  engaged  with  this  celeftial  rebel,  in 
tiis  laft  trcatife  on  it,  in  the  firft  volume  of  the  Tranfactions 
of  the  National  Inftitute,  calls  its  courie  une  crbite  inextri- 
cable. On  account  of  this  planet  he  Itudied  the  Greek  lan- 
guage, that  he  might  be  able  to  read  the  old  obfervations  in 
Ptolomv's  Almagel't  in  the  oricrinal,  and,  of  courfe,  to  ex- 
plain them  better;  and  in  the  younger  part  of  his  life  he 
ufed  to  get  on  the  tops  of  the  houfes,  before  fun- rife,  to  have 
a  view  of  Mercury  above  the  foggy  horizon  of  Paris.  It  is 
natural,  therefore,  to  fuppofe,  that,  after  lb  much  labour  and 
exertion,  Lalande  would  have  given  the  belt  tables  of  Mercurv; 
and  this  was  really  the  cafe,  fo  far  as  they  furpalTed  in  accu- 
racy the  old  tables  of  Hallcv  and  Caflini.  He  waited, 
therefore,  with  anxious  expc<5tation  for  the  tranfit  of  this 
planet  over  the  fun's  dillc  on  the  4th  of  ^lay  1786.  His 
obfervations  on  that  occafion  were  to  be  the  touchftone  of  his 
tables,  and  to  reward  him  at  length  for  the  inceflant  pains 
and  labour  he  had  beltowed  on  them  for  nearly  half  a  centurv. 
The  treacherous  Hermes,  however,  inftead  of  fanctioning 
tliefe  tables,  proved  that  the  author  had  erred  more  than  half 
an  hourf.  Since  that  time  Triefnecker  of  Vienna,  and 
lately  Oriani  of  Milan,  have  employed  themfelves  on  this 
planet :  and  as  the  laft,  in  particular,  firlt  calculated  the  per- 

*  Almagfjlum^  p.  563  :  Nemo  planetarum — ^lercurio  implicatior  eft 
— adto  ut  ccel(;ftis  Mcrcurius  non  minus  Aftrunonics  torferit,  quam  terref- 
tris  AlchemilUi  cludat.  And  in  another  pbct,  p.  49S,  he  f^ys — N"on  mino- 
ribus  q^ippe  fpirarum  invclucris  vaferrinuis  planetarum  fufturs.tur  fe  hie 
Hermes  Aftroixomorum  conatibus,  quam  caduceas  ipftus  toriuofis.  anguium 
circuraflexibus. 

f  I.alande's  own  words  arc — Ur.e  erreur  cic  plus  dc  demi-hezo'e^jiitt  me 

turbation. 
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tiirbation,  according  to  La  Place's  theory;  Lalande,  in  the 
year  1796,  improved  his  elements  of  Mercury's  orbit,  and 
publifhed  them  in  the  Connoiffhnce  des  Terns  for  the  year  VII, 
in  the  certain  hope  and  expectation  that  he  had  at  length 
overcome  this  intractable  planet,  and  could  with  Virgil  ex- 
claim :   Refpextt  tamen  et  longo  poji  tempore  venit. 

Much,  however,  was  flill  wanting ;  and  we  are  happy  to 
inform  thofe  fond  of  aftronomy,  that  a  refpeftable  ailrono- 
mer.  Major  von  Zach,  has  juft  announced  a  complete  new 
fet  of  tables  of  Mercur)^,  in  which  not  only  the  perturba- 
tions of  Venus,  calculated  by  Oriani,  but  thofe  alfo  occa- 
fioned  by  the  earth  in  Mercury,  and  which  Oriani  has 
omitted,  will  be  taken  into  account.  An  exalted  amateur 
of  aftronomy  is  employed  in  calculating  them,  and  they 
\vill  be  printed  at  his  expence.  Major  von  Zach  informs  us 
alfo,  that  he  will  have  the  pleafure  of  Iraxifmitting  them  to 
all  the  aftronomers  in  Europe.  As  thefe  tables  are  not  in- 
tended for  the  bookfellers'  ihops,  every  perfon  fond  of  aftro- 
nomy, who  wifhes  to  procure  a  copy  of  the  work,  will  r^.- 
^i^ive  one  gratis,  on  applying  to  Major  von  Zach  at  Gotha. 

BOTANYt 

A  fingular  ^nd  ingenious  method  of  multiplying  the 
tongue-leaved  eucomis  or  fritillary  {Fritillaria  regia,  l.)  is 
defcribed  in  ProfefTor  Hedwig's  Collection  of  Memoirs  and 
Obfer\'ations  on  Subjects  of  Botany  and  Econopiy.  This 
fritillary  is  called,  by  Lamarck,  Bajtle  a  ep'i  coiiroiine.  When 
this  beautiful  plant  of  the  lily  kind  is  in  full  flower  and 
vigour,  the  flowers,  leaves,  and  the  upper  part  of  the  bulb 
muft  be  cut,  and  wrapped  up  in  feveral  folds  of  (ized 
writing  paper,  fo  that  the  whole  be  exaCtly  covered.  They 
are  then  to  be  moderately  comprefl'ed  between  two  pieces  of 
board ;  and  at  the  end  of  fome  months  feveral  fmall  bulbs 
will  be  Ceen  formed  at  the  lower  extremity.  I  cultivate,  fays 
C.  Willemet^  wh9  h?i3  made  known  the  above  obfervation, 
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this  charming  unilobed  plant  in  the  national  botanic  garden 

at  Nancy.     It  requires  to  be  kept  during  winter  in  the  hot- 

houfe. 

MEDICINE. 

Dofbor  Lentin^  a  celebrated  ph3*(ician  of  Germanv^  has 
lately  publiflied^  in  the  Tranfadions  of  the  Royal  Societ^^  of 
Gottin^n^  fome  oblervations  on  Caries  of  the  Bones,  and  the 
cure  of  that  difeafe.  In  his  opinion  it  depends  en  a  chemical 
decompofition  of  the  phofph.t  of  lime,  produced  by  the  pu- 
trefa^lion  of  the  gelatinous  matter  contained  in  the  bones. 
In  confequence  of  this'  idea,  he  was  authorifed  to  believe 
that  the  phofphoric  acid  adminiftered  externally  might  be 
ufeful  in  that  difeafe ;  and  experience,  from  what  he  relates, 
feems  to  confirm  it.  He  gives  internally  from  ten  to  twenty 
drops  in  any  proper  vehicle ;  and  externally,  one  part  of  the 
fame  acid  with  feven  parts  of  diPalled  water.  He  fays,  he 
obferved  that  the  peculiar  fetid  odour  of  carious  bones  was 
in  a  little  time  removed,  and  that  a  cure  fpeedily  followed. 
He,  however,  adds,  that  perfons  aiHicled  with  hemorrhoidal 
fymptoms,  as  well  as  women  when  fubjecl  to  their  courfes, 
were  a  little  irritated  by  this  remedy. 

Knakfted  has  publiflied,  in  the  Memoirs  of  the  Inftitute 
of  Peterfburgh,  for  the  treatment  of  the  fick,  that  the  root  of 
comimon  elecampane  {Inula  helenium),  given  both  internally 
and  externally,  is  a  ver\-  elacacious  remedv  for  tetters,  the 
itch,  and  other  cutaneous  difeafes. 
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[C AD EMr  vf  Sciences  at  Berlitiy  fittings  of  the,  page  420. 
Acetic  acid,  frozen  by  artificial  cold,  79. 
Acbard's  experiments  refpe6ting  the  effefts  of  eledricity  on  vegetable 

and  animal  fubftances,  51. 
Achard\  way  of  extra<5ling  fugarfrom  beet  roots,  291. 
Africa,  difcoveries  in,  427. 

Agenda^  for  a  theory  of  the  earth,  33,  147,  294, 
Air,  on  the  means  of  purifying  in  iick  apartments,  258, 
Allen  and  Pepys's  experiments  on  artificial  cold,  76. 
Analyfis  of  the  fpinel  ruby,  41. 
Anatomy,  refearches  concerning,  108. 
Animals  and  Plants^  on  the  winter  fleep  of,  156. 
Animals,  found  alive  in  flones  and  other  folid  fubftances,  225' 
Antiquarian  Society  of  London,  a  prefent  to  the,  106. 
Antiquities,  intelligence  relating  to,  ]07« 
Apple  trees,  to  deftroy  infefts  prejudicial  to,  89,  224* 
Afironomy,  intelligence  relating  to,  no,  324,  43  !• 
Aflronomy,  hiftory  of,  for  1798,  by  Lalande,  38ir 
Attar^  or  eJfentiaJ  oil  of  rofes,  procefs  for  making,  347* 
Aurum  mujivum,  procefs  for  preparing,  319. 

Barometer,  effe(fts  of  the  moon  on  the,  125. 
Bata'vian  Economical  Society,  prize  queilion  by  the,  422. 
Bechmann  on  Naples  yellow,  278. 
Beckmann  on  ftaining  of  wood,  54, 
Beetroots,  to  prepare  fugarfrom,  291. 
Bernoulli,  James,  biographical  memoirs  of,  92. 
Birds  of  prey  y  their  attachment  to  their  young,  176, 
fiirths,  329. 
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Blumenlach,  on  negroes,  page  141. 

Bolides  or  fire-haUs^  Fulda's  obfervations  on,  66. 

Bokon%^  Captain,  machine  for  drawing  fhip  bolts,  189  ' 

Bohs^  a  machine  for  drawing  in  and  out  of  fliips,  i89« 

Bones,  Turkifti  method  of  fetting  fi'aftured,  127, 

Books,  account  of  new,  99,  319,  321,  323. 

Botany,  an  ingenious  method  of  multiplying  the  Fritillaria  regla,  L» 

Bnt'j/Jj  iVIifieralogical  Society f  inftltution  of  the,  318. 

BrotuTt's  procefs  for  preparing  manure,  32. 

Bruguiere  and  0/i<vier,  travels  in  Turkey,  Egypt,  5:c.  by,  337. 

Carbonic  acid  gas,  fimplc  way  to  impregnate  water  with,  416. 
— — —  decompofable  by  Iron  in  fufion,  402. 
Caji-iro?:,  on  the  materials  ufed  in  the  manufafture  of,  I  J. 
Cajl-Jled,  Clouet's  new  procefs  for  making,  400, 
Cajfati\  defcription  of  the  volcano  in  St.  Lucia,  I. 
Charcoal,  procefs  employed  in  making,  15. 
Chaff,  an  improved  machme  for  cutting,  292. 
Chlordni's  theory  of  found,  experiments  relating  to,  3S9. 
Cloth,  a  new  kind  of  manufafture  of,  iio. 
Coaks,  procefs  employed  for  preparing,  20. 
Cold,  art'ificial,  fingular  experiments  on,  76,  I  JO, 
Contagicn,  on  the  gafes  which  deilroy,  396. 
ContAgiotis  difeafcs  and  fever,  Mitchillian  theory  of,  177.- 
Cornivall,  a  vein  of  lilver  difcovered  in,  11 1. 
Corruption  haflened  by  eledtric  matter,  5 1. 
CorfeH  account  of  the  method  of  catching  elephants,  5, 
Cow-pox,  Dr.  Pearfon^s  circular  letter  refpe6^ing  the,  223, 
Cronfledt  on  the  attachment  of  birds  to  their  young,  176. 
Cruickfhank,  chemift  to  the  ordnance^  a  communication  from,  396. 
Cvfianceh  machine  for  making  vegetable  cuttings  for  the  micro- 
fcope,  302. 

Deaths,  PI 2,  329,  332^ 

Diaphanometer  to  determine  the  quantity  of  vapours  cxifting  in  any 

limited  part  of  the  atmofphere,  377. 
Dinner,  account  of  a  public  Egyptian,  8^. 
Diving  machine^  defcription  of  a  new  one,  59,  171. 

Earth,  hints  for  a  theory  of  the,  33,  147,  294^ 
Economical  Society  of  Berne,  prize  quefllon  by  the,  42  J^ 
Egypt,  letters  from  men  of  fclencein,  84. 
Egyptian  Infiitute,  84,  88. 

Elehoral  J ahlounjhi  Society, -^nzt  queftionsby,  420. 
EleBricity,  effeds  of,  on  vegetable  and  animal  fubflances,  5  U 
Elephants,  account  of  the  method  of  catching,  5,  130. 
Engravings  or  prints,  to  cleanfe  and  whiten,  2(3o. 
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EJfential oil  of  rofes^  procefs  for  making,  page  347. 

Eton's  obfervations  on  the  BritiOi  trade  with  Turkey,  262. 

Eudiometer^  defcription  and  ufe  of  Guy  ton's,  191. 

Fahhroni'%  method  of  cleaning  and  whitening  prints,  260, 
Fabridus  on  the  v»'Inter  fleep  of  animals  and  plants,  i  56. 
Fermentation,  ele6lncal  experiments  on,  51. 
Fever  and  contagious  d'lfeafeSy  Mitchillian  theory  of,  177. 
Fierlinger*s  procefs  for  impregnating  water  with  carbonic  acid  gsis^ 

416. 
Fierjf  eruption,  a  remarkable  one  from  the  earth  in  Iceland,  114. 

■  in  Greenland,  1 19. 

Fire-balls,  Fuida's  obfervations  on,  66* 

Frigorific  mixture  of  mur'iat  of  lime  andfno'uj,  experiments  with,  76, 

no. 
Frogs  and  toads  found  alive  inclofed  in  flones,  &c.  225, 
Fraclured  bones,  Tiirkifn  method  of  fetting,  1 2  7. 
i^r<2/;(r^,  National  Inftitute  of,  421. 
Frofi  bitten  limbs,  Ruffian  method  of  treating,  128. 
Fulda'&  obferrations  on  fire-balls,  66. 

Gafes,  apparatus  for  weighing,  408, 

Gif<9^r^^^/V«/ intelligence,    icp. 

Georgi  on  the  Swed'.fli  ilone  paper,  ij8. 

Gravitation ,  experiments  on,  321. 

Greenland,  a  fiery  eruption  in,  119, 

Guyton\  eudiometer,  defcription  and  ufe  of,  19L, 

Hajfcnfratz  on  the  oxygenation  of  fnow  and  rain,  233. 
Hijlory,  prize  qucftion  relating  to,  420. 
Hooke,  Robert,  his  difcoveries  prior  to  Mayow,  370. 
Huma'd  racc^  comparlfon  between,  and  that  of  fwine,  284. 
Hurland  miiu,  filver  difcovered  in,  ill. 

Iceland,  account  of  the  fiery  eruption  there,  in  1783,  i  14. 

Imperial  Academy  of  Sciences  at  Ptterfburgh,  tranfadtions  of,  99. 

InfeBion,  Mr.  Cruickfhank  on  the  gafes  which  deftroy,  396. 

Infeftious  ^^'//t'^j-.  Mitchillian  theory  of,    177. 

Ink,  a  new  kind  of  fympathetic,  37^. 

InfcS,  on  a  new  one  prejudicial  to  apple  trees,  8g,  224. 

Infiiiution,  a  new  one  ellabllfhed  in  London  for  difFufing  knowledge 

and  facilitating  the  introduftion  of  mechanical  inventions, 

216. 
IntelVigetue.  103,  2 '6,  312,  419. 
Iron,   on  the  materials  ufed  in  the  manufa<^ure  of  cafl^    13,   193, 

239- 
IrcTiy  on  the  primary  ores  of,  350. 

Iron  in  the  blood,  obfervat'ons  relating  to,  1 03. 

Iron  orCf  a  fingular  kind  found  in  ShropOiire,  320. 
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Jron^  experiments  of  the  French  chemifls  on  the  different  ftatcs  of, 

page  400. 
Iron-Jionesf  how  generally  difpofed  in  the  earth,  24. 
■  the  mining  of,  28. 

JJland,  a  new  one  thrown  up  in  the  fea,  1 1 8. 

KUngert*s  diving  machine,  defcription  of,  59, 171. 

Lacjha  or  Lac  infiBy  defcription  of  the,  367. 

Lalande^s  hiftory  of  aftronomy  for  1 798. 

Lantern^  difcovery  of  one  to  be  ufed  under  water,  17  J. 

Learned  Societies^  intelligence  concerning,  84,  103,  llC.y  312?  4'9» 

J^evant  trade ^  obfervations  on  the,  262. 

Ligurlan  National  I jiji'.tulc^  cflablifhment  of  the,  105. 

M<^nurei  to  prepare  from  vegetables,  32, 

^larriageSy  329. 

Mathematics y  prize  queftion  in,  420. 

J\'Iayo-w/*d  difcoveriss  aaricipated  by  Hooke,  3 70. 

Medicincy  90,  213,  299,  434, 

Melancholia  cured  by  inhaling  vital  air,  3C0. 

Mercury^  an  experiment  in  which  56  lbs.   were  frozen  into  a  foUd 

mafs,   76. 
Mercury t  account  of  the  tranfit  over  the  fun's  diilc  on  the  7th  May 

i799>  431. 
Meteorology i  120,  332. 

Mcxicoy  a  lingular  old  cuftom  In,  126. 

il/r)'d'/'*s  new  fympathctic  ink,  375. 

Micro fcopgy  machine  to  prepare  cuttings  for  the,  302. 

Mineral  vjatersy  new  procefs  for  preparing  artificial,  416, 

Minefal-Jgical  Society  of  jfena^  anniverfary  of,  317. 

Mineralogy,  intelligence  relating  to,  iii,  317,  318,  320. 

Mitch illian  theory  offe-jery  a  (hort  view  of  the,  177. 

Mons,  Fany  on  purifying  the  air  in  fick  apartments,  258. 

Mocifth  influence  on  the  weather,  120. 

Mortificationy  an  incipienty  cured  by  vital  air,  191. 

M^rhard  on  living  animals  found  inclofed  in  ilones,  22^. 

Murhard's  defcription  of  Sauffure's  diaphanometer,  377, 

Muriatic  acid,  does  not  freeze  at  50*^  below  o^,  79. 

Mufuet  on  the  manufa{2:ure  of  caft-iron,  13,  193,  239, 

Mujloet  on  the  primary  ores  of  iron,  330. 

National  Injlitute  of  the  Ligurian  republic,  105. 

. -__  of  France,  424. 

•- of  Egypt,  84,  88. 

tiapUs  yello^jcy  hiftory  of,  and  methods  of  preparing,  278, 
Negroci,  bodily  conformation  and  mental  capacity  of,  141. 
Nitric  acidy  attempt  to  freeze,  79. 
Nitrous  vapour^  obfervalions  on  fumigations  made  with,  398. 

•J  OcdnaniC^ 


i 


I  N  D  E  S.  ^  439 

Cedmann^^  account  of  a  Turkey  cock  hatching  eggs,  p^ge  309, 

C/izi-r  and Brugu'iere,  travels  in  Turkey,  Egypt,  Sec.  by,  337. 

Oxygenated  muriatic  acid,  methods  to  prepare,  260. 

Oxygenated  ivater,  fnovv  Qctermined  to  be,  233. 

Oxygen  gas,  cures  effededby  inhah'ng,  90,  zl^jj  299,  418. 

Oxygen  in  the  Hood,  obfervations  on,  104. 

Oxygenated  muriatic  acid  gas  employed  to  deftroy  contagion,  397* 

Pap^r,  to  prepare,  that  will  refift  fire  and  water,  i  j 8, 

Paul's  improved  fleel-yard  dv:;fcribed,  40S. 

Pepys  and  Allen^?>  experiments  on  artificial  cold,  76. 

Phofphorefcence  of  r.'jOGd,  remark  concerning,  321. 

Phyjiologyy  Carradori's  experiments  in,  322. 

Plants,  to  preferve  the  feeds  of,  30. 

Plants,  on  the  excrement  of,  319. 

Plants  and  animals,  on  the  winter  fleep  of,  156. 

Poller''?,  account  of  the  proccfs  fcr  making  attar,  347-. 

Potters*  earih,  on  the  kind  called  fea-froth,  16^. 

Predi^ion,  one  current  in  Egypt,  (fee  note)  342. 

Prnits  cr  engra'vings,  to  cleanfe  and  whiten,  260. 

Prize  quefiions,  312,419. 

Putrid fmells,  removed  by  oxygenated  muriatic  gas,  393. 

Rain  and  fnoiv,  their  influence  on  vegetation,  2^3. 

Reinf7gi  on  the  fo  called  fea-froth,  165. 

Rollo's,  Dr.,  account  of  SaufFriere,  256. 

Ropes,  an  improvement  in  the  fabric  of,  331. 

Rofes,  ejfential  oil  of,  procefs  for  making,  347. 

Roxburgh^  defcription  of  the  Lac  infedt,  367. 

Royal  Academy  of  Scitnces  at  Copenhagen,  prize quedions,  312. 

Royal  Society  of  London,  proceedings  of,  105,  216,  427. 

Royal  Society  of  Gottingen,  prize  queilion  by  the,  419. 

Ruby,  the  fpintl,  analyfis  of,  41. 

i'rt/^ton's  machine  for  cutting  chaff,  292, 

Sanmartino* ^  method  of  preferving  trees  from  being  hurt  by  froft^ 

310. 
Saujfure\  Agenda  for  a  theory  of  the  earth,  33,  147,  294, 
Saujfure\  diaphanometer,  defcription  of,  377. 
Scrophula,  cured  by  inhaling  vital  air,  90. 
Seafroih,  on  the  fo  called,  165. 
Seeds,  to  preferve  in  a  flute  fit  for  vegetation,  30. 
Ship-bolts,  defcription  of  a  machine  for  drawing,  189. 
Silver,  a  vein  of,  difcovered  in  Cornwall,  li  i. 
Sleep  of  animals  and  plants  in  winter,  i  56. 
Smyth's,  Dr.,  Trentife,  an  error  in  the  lafl  edition  of,  396. 
Snejd's  method  of  preferving  feeds  of  plants,  30. 
Snow  dr«</ r^i//,  their  influence  on  vegetation,  233. 
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Snow  found  on  the  Alps,  of  a  red  colour,by  SaufTure,  page  168. 

Soujfriert  in  St.  Lucia,  defcriptlon  of,  i,  256. 

Sound,  experiments  relating  to  Chladni's  theory  of,  389. 

Spinel  ruby,  Vauquelin's  analyfis  of  the,  41. 

£j):rit  of  turpentine,  attempt  to  freeze,  79. 

Spring  of  "Matt r,  defcriptlon  of  a  remarkable,  49. 

Staining  of  nvood,  Beckmann's  experiments  on,  54. 

Statifiicsy  intelligence  relating  to,  109,  329. 

Steam  ofivater,  prize  queftion  concerning,  419. 

Steel,  a  new  procefs  for  making,  by  Clouet,  400. 

Steel-yards,  an  improved  one  by  C.  Paul,  408. 

St.  Antony's  fire,  a  cafe  of,  cured  by  vital  air,  418. 

Slvf^,  a  new  kind  of  manufadure  of,  1 10. 

Sugar,  to  prepare  from  beet  roots,  291. 

Sulphat  of  ftrontian^  quantities  of,  found  near  Briftol,  32 1, 

Sulphureous  acid  gas,  method  of  fumigating  with  the,  397. 

Svlphuric  acid,  frozen  by  artificial  cold,  79. 

Suphuric  ether,  dot^  not  freeze  at  50°  below  0°,  79. 

Surgery,  prefent  itate  of,  in  Turkey,  127, 

Ruffian  method  of  treating  froit  bitten  limbs,  128. 

Sivedifi3  Jlone-paper,  on  the  compofition  of,  158. 
Swine,  comparifon  between  them  and  men,  284, 
Sympathetic  ink,  a  new  one,  328.  ' 

Sympathetic  inky  a  new  kind  by  Meyer,  375. 

\teyleria71  Society,  prize  queftions  by  the,  31  J. 

Thorjiton^s,  Dr.,  Communications  on  pneumatic  medicine,  90,  213, 

299,  418. 
Thornton,  Dr.,  on  objefts  for   the  microfcope,  and  on  Cuftance'* 

machine  for  making  vegetable  cuttings,  302. 
Thornton,  Dr.,  on  Hookers  difcoveries  relative  to  air,  370, 
Toads  and  frogs  found  inclofed  alive  in  ftones,  5cc.  225. 
Tcaldo^s  fyftem  refpefting  changes  of  weather,  120. 
Tradition,  a  curious  one  in  Egypt,  (fee  note)  342. 
Travels  in  Turkey,  Egypt,  Petfia,  in  1792,  Slc.  337. 
Trees,  to  preferve  from  being  hurt  by  froft,  310. 
Turkey,  prefent  ftate  of  furgery  in,  J  27. 
Turkey  trade,  obiervations  on  the,  262,  ^ 

Turkey  cock,  inftance  of  eggs  being  hatched  by  a,  309. 
Turk'jjh  tobacco  pipes i  on  the  manufacture  of,  165. 

Vauquelinh  analyfis  of  the  fplnel  ruby,  41, 

Vegetation,  to  preferve  feeds  in  a  flate  fit  for,  30, 

Vegetables,  to  convert  fpcedily  into  manure,  32. 

Vibrating  fur  faces,  on  tlie  figures  formed  with  fand,  &c.  on,  389. 

Voigt's  experiments  relative  to  Chladni's  difcoveries  in  found,  389. 

Volajig  in  the  ifland  of  St,  Lucia,  defcnption  of,  i,  256. 

jra:er, 
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IVctefy  eafy  w^y  to  impregnate  with  carbonic  acid  gas,  page  416. 
IVaier,  prize  for  the  bed:  means  of  refloring  the  falubrity  of  cor- 
rupted and  llinking,  422. 
IVeathiff  Toaldo*3  fyllenf\  refpefting  changes  In  the,  120. 
JVeeJs,  to  convert  fpeedily  into  manure,  32. 
JVeighin^^  injirument,  defcription  of  an  improved,  408. 
}VinterJlcep  of  animals  and  plants,  156. 
Wo0ii,  component  parts  of  fome  varieties  of,  i  7, 
Wood,  experiments  on  ilaining,  54. 

TeUo'w,  IslapleSf  hiftory  of,  and  methods  of  preparing,  27S, 
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E  R  R  A  t  A. 

J^agc  15,  1.  24,  for  craters  read  crater. P.  22,  1.  22,  for  carh. 

_^"6^,  read  t-jr^.  3 '61 5. P.  23,  1.  i^,  after  elegances,  add  ^  /i/*^* 

P.  25,  1.  20,  for  Laricajbire,  re^d  LanarkJJjire. P.  2^,  1.  16, 

after  ajfay,  m^tri  furnace. P.  28, 1.  9,  (or  formed,  rt^tAfound.——-' 

P.  29, 1.  6,  read,  accompanying  /Oi'r^'?^  and  rubbifti. 


The  Binder  is  dedred  to  notice.  That  the  Plates  In  No.  XI,  for 
April,  are  wrong  numbered  in  fome  Copies.  Plate  VII.  ought  ta 
be  Plate  VI.  and  the  Quarto  Plate  marked  VIII.  (hould  be  Plate 
VII. 
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